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MEw llTnrff< H14 

First 160,000 PSI LOW HEIGHT Locknut 



5ee how new Koylock H>4 

• Saves weight and space 

• Brings bolt closer lo lood center 


It's another pace-setting development by Kaynar, who 
pioneered the first lightweight, self-locking nuts for air- 
frames, missiles, jet engines and electronics. 

The new Koyiocli: MT4 offers these exclusive odvontages: 

e 20% to 62% lighter than Koynor's original HIO hex 
nut series— smaller envelope dimension 

• Tensile strength roted for 160,000 PSI bolts 

• Uses two-size smaller sockets than for Standard AN 
and NAS nuts 

• Nut and bolt con be moved closer to load center line 

• Patented* Kaynar thin-wall, resilient self-locking 
device assures uniform locking torque 


[ KAYNAR MFC. CO., INC-KAYLOCK DIVISION 

o< 2001, Terminal Armer, Los Aozeles M, Cslif. 
oie wild m« a copy of rour H14 Brochurr. 
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^ Gfl AIL the laris about the new Kayloek H14. 1 

I [4 KAYLOCK. 


KAYNAR MFG. CO., INC. - KAYIOCK DIVISION 

Home office and planli Write Box 2001. Terminal Annex. Los Angeles S4, Calif. 
Branch offices, warehouses and representatives In Wichita. Kansas; New York, 
N Y.; Atlanta. Georgia. Canadian DIsIriOuloi: Ahercorn Aero, Lid., Montreal, QuelKC. 

OKaynarMIg. Co., Inc., 1959 


ioo/r fo Goodyear Aircraft for the 

3“MUSTS’’ 

OF COMPLETE WEAPON SYSTEM TRAINING 

NEEDED! PRECISION HARDWARE. Goodyear Aircraft can provide tactics trainers, operational flight trainers, 
ECM trainers, maintenance trainers and integrated weapon system trainers. With all this equipment, realism is simulated 
to the greatest practicaile degree. 

NEEDED! QUALIFIED INSTRUCTORS. Goodyear Aircraft can supply experienced instructors for ati phases of 
operational training and maintenance— can even provide claasrooms for trainee groups of virtually any she. 

NEEDED! EXTENSIVE CONTRACT EXPERIENCE, Goodyear Aircraft has Over eight years Of trainer design 
and building experience— is now prime contractor for major weapon systems — and has implemented comprehensive 
training programs for airborne, surface and underseas sysiems. 



Get all 3 requirements of modern weapon system training from Goodyear Aircraft Corporation. 


GOOD/VeAR AIRCRAF¥ 

FtanH tn Akron. Onto, end Uunileld Park. Ariton* 
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New Raytheon radar helps safeguard your flight 



^AYTHE^ 


CommerciaJ, private and military flighta total 69,000 a day 
in the U.S.! Control of this traffic, the task of the Feder^ 
Aviation Agency, is now aided by Raytheon Flight-Tracker 
radars. Bach of these powerful units can pinpoint aircrait 
up to 200 miles away in all weather— even in storms, 
Raytheon has delivered 26 radars for a system to span the 
continent— to be fully operational by Fall, 1959. The control 
network will eventually blanket the entire country with 70 
radars. Plans also call for the incorporation of a unique micro- 
wave tube, the Raytheon Amplitron, in the Flight-Trackers 
to increase their range and tracking efficiency. 

By helping the F.A.A. to control airways traffic, speed sched- 
ules and reduce “stacking,” Raytheon brings nearer the solu- 
tion of a major transportation problem. 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 
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AVIATION CALENDAR 


fuse 29.|ulv l-’Hiinl 
■ ■ F.lcc1 


, Mnit 


3l Convciil 


W'ashington. D. C. Sponsor: In. 
sHtutc of Radio Engineers' Professional 
Gronp on Mililary Electronics. 

July t6.17-Third biennial joint meeting. 
Radio Technical Commission lor .Vero- 
nautics and Los .\ngclcs Section of the 
Institute of Radio Kngme-ers, Ambassador 
tiotcl, Los Angeles, dalif. 
fulv 20-21-Prnpdlant Tlicmiodynamics and 
ilandlinc Conference, American Rocket 
Society's Propelbnts and Combustion 
Committee, 5bio Union. Ohio State 
University campus, Columbus, Ohio. 
Inlv 28-29-Qnaitctly Regional Meeting, 
.Assn, of Local Transport Airlines. West- 
svatd Hotel, Anchorage, Alaska. 

July 30.?1-Quarterly Regional Meeting, 
.Assn, of Local Transport .Aitlincs, Fait- 
• iks, .Mask 


Jnlj 


Research Institut 
Park, Colo. 

Ang. 4-S— Second A 


Regiona: 


iitical Soei 
.Ambassador Hotel, Los Angeles, Calif. ' 

Aug. 5.7-William Frederick Dmand Cen- 
tennial Conference on the problems of 
hypersonic and space Right. Stanford Uni. 
versitv, Stanloid, Calil. 

Aug. 12-H-Eigbtb .Annual Conterenee oil 
Vpplicatiuiis of X-Rav Analysis. Stanicv 
Hotel. Estes Park, Cofo. Sponsor: Melal- 
Inigi Diyision, Denver Research Institute, 
Uniicrsily of Dcnvci. 

Aug, 17— First National Ultrasonics Sympo- 
sium, Institute of Radio Engmeets' Pro- 
fessional Group on Ultrasonics Enginccr- 
i:ig, Stanford Univcisitv, Stanford, Calif. 

Aug. 18-21-Wesletn Efectconic Show & 
Convention. Institute of Radio Engineers. 
Cow Palace, San Francisco, Calif. 

(Contimied on page 6) 
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FIRST 1,040 Mile 

Pulse Doppler Radar uses 


HYCON EASTERN CRYSTAL FILTERS 



The problems Id long range radar for today's ballistic missile 
defense systems require solutions that are unique yet reliable. 
Meeting these criteria is the Lincoln Laboratory’s “Millstone 
Hill System”, Working closely with Lincoln Laboratory on the 
transient response problems, Hycon Eastern provided “comb 
set” crystal filters and associated circuitry forming complete 
networks termed Selective Doppler Amplifiers. 

Hycon Eastern offers a unique customer service by assuming 
total responsibility for exact pulse output. All crystal filters are 
tested and aligned under simulated operating conditions, using a 
pulsed input. Transistor amplification, active impedance trans- 
formation, and detector circuitry are provided for complete 
compatibility with the total system. These integrated units are 
delivered ready for immediate use. 

Hycon Eastern is presently supplying crystal filter banKs for 
airborne intercept, bomber defense, shipbome and land based 
detection and tracking systems. Write for Crystal Filter Bulletin. 



HYCON EASTERN, INC. 
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AVIATION CALENDAR 


r — ~ 

' A Craig shelter houses intermediate range 
theodolite for a Jupiter IRBM. 



Craig shelters are being used for missile ground support 
wherever proven performance and reliability are primary re- 
quirements. They are lightweight, fully insulated, can be trans- 
ported by helicopter, plane, truck, or rail, and are constructed 
for world-wide operational use. This has been proven through 
extensive testing to determine conclusively that this type of 
equipment meets all of the military's requirements and char- 
acteristics, and assures reliability in field service usage. 

Reiy upon Craig with its proven designs and established pro- 
duction capability to assist you in 
endeavor. 

^Uli^ SYSTEMS, IHC. 


this specialized field of 



(Continued from page 5> 
Aug. 24-26— Gds E^ynamics SvmpO' 


Aug. 27-: 
Spacefli 


I), San Diego, Calif. 
27-28— International Comr 
light Sympasinn " 


Undon. England. 

-Sept. 2— .\iimial Army-Navy Instni- 
incntation Program (.\NIP) Svmposinm 
and Induatrv’ BrieSng. Statler lliltun Ho- 
tel, Dallas, Tex. 

Ang. 31-Scpt. 5— 10th .Annual Congrcs.s, 
International .Aslronautical Federation, 
Church House, Westniiuster. London. 

Sept. 1-2- Conference on physical chemis- 
try in aerodynamic and space flight, Uni- 
versity of Pennsylvania, fhiladelphia. Pa. 
Sponsors: .Air Force Office of Scientific 
Research and General Electric Co.’s Mis- 


Sept. 2-4-1' 


and ^acc A'chide Dept. 

^59 Cryogenic Engineering 
. University of California, B 


ley, aiif. 

Sept. 3-6— National Convention and -Aero- 
space Panorama, Air Force Assn., Exhibi- 
tion Hall, Miami Beach, Fla. 

Sept. 7-13-1959 Famborough Flying Dis- 
play and Exhibition, Society of British 
-Aircraft Constructors, Fambotough, Eng. 

Sept. 9-11— Sixth Midwestern Conference 
on Fluid and Solid Mechanics. Univc 
sitv of Texas, Austin, 
AFOSR/Dircctoratc of 
cnees: Office of Naval Research; N 
Science Foundation. 

Sept. 16-17-\Vestcni Regional Meeting on 
Frontiers on Science and Enginecri ’ 




Engineering, In- 
al Sciences. Los 


of the . 
s, Calif. 

•25-14th , 

-xhibit, Instnimcnt Societv of .Amcr.v, 
Chicago .Amphitheater, Chicago. III. 

Sept. 21-22— Eighth Annual Meeting. Stand- 
ards Engineering Society, on Investment 
in Snrs'ival, Somerset Hotel, Boston. Mass. 

Sept. 23-24— Engine and Operations Sympo- 
sinm. Airvvork Corp,. Millville. N , }. 

Sept. 24-25-Solid PropcllanU Conference, 
.American Rocket Society, Princeton Uni- 

Sept. 28-30-1959 r 
Teinnet. 


N. ). 


Whitcomb Hotel, San Francisco, Calif. 
Sponsor: Institute of Radio Engineers' 
Professional Croup on Space Electronics 


eting, 

, - - ginccis. 

-nibassador, Los .Angeles, C 
Oct. 6-8— 12th .Annual Meeting, National 
Business .Aircraft -Assn., flotel Learning- 
ton. .Minneapolis, Minn. 

Oct- 6-9- International Symposium on High 
Temperature Technology, .Axilomar Con- 
fcience Grounds, Moiitcrey Peninsula. 
Calif. Sponsor: Stanford Research Insli- 


Oct. 12-16-1 5th Genera 
ToVo.' Japaii.”"’ 


Convei 
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1. All major equipment components— including the 
engine— outside the basic fuselage structure. 

2, Large, quick-opening doors for the fuselage bays, 
which swing up to give waist-level access to all major 

S. Quick, complete access to cockpit consoles and con- 


4. Related consoles and systems on the same side of 
the fuselage to give short-run. easy-to-trace wiring. 

5. Horizontal stabilizer, elevators, ailerons, and tabs 
interchangeable- 

6. Sen’iee-proven, off-the-shelf components wherever 


It doe.sn't take long to service a T2J. Major system 
components, mounted on shelves in the equipment 

I'emoved in 7 minutes and replaced In 20, using a 
standard BuORO bomb dolly. 

^ So the T2J is soon back on the flight line. 

\ ready for Che job it was designed to do: 

producing better-trained operational pilots 
k for the Navy at the mini- 
I T mum possible cost. 


Why the Navy’s new T2J 


jet trainer is so easy to maintain 

Economy of operation was designed into the T2J. 
One basic concept- accessibility for fast servicing- 
has resulted in maximum simplicity in everything 
from preflight checks to major overhauls: 




THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


COMPUTER PROGRESS FROM GEN L ELECTRIC 


ANNOUNCING the flexible new GE 312 Dio’l 

CONTROL COMPUTER FOR ON-LINE PROCESS COMPUl 
APPLICATION IN INDUSTRIAL AND UTILITY SYST! 




been especially 


Newest member of a distingru'Shed family of General Electric computers, 

the GE 312 iTanaislorized DIGITAL CONTROL COMPUTER hi 
designed for process control, data logging, and data processing 

requirements imposed by industrial and utility operation. 

■ “Big Machine" features— moderate in cost • Expansible memory capacity 

. Easily programmed • Advanced programming aids available • Rugged construction 
for industrial application • Off-line operation as a general purpose computer 

Request brochure CPB-36. For more information on computers, computing 
control and automation, contact your nearest General Electric Apparatus Sales 
Division Office, or write to: Computer Department, Room 3300AB 

General Electric Company • Deer Valley Park • Phoenix, Arizona, 


k Ovr Motf /mperitirf 

GENERAL® ELECTRIC 
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BELL means 
more than 

AIRCRAFT 

Tlirojipli tTie years Bell lias earned top recog- 
nition for aeliievements in the development and 
production of advanced research aircraft. 

Continuing this pioneer tradition, the Bell 
X-l't ^vhich rises and lands vertically in a con- 
ventional horizontal attitude has demonstrated 
that the minimum take-off requirements of heli- 
copters can be combined successfully with high- 
speed jet )>erformancc. An operational military 
airplane embodying this Bell-pioneered VTOL 
concept is noiv in advanced stapes of development. 

Todav. however, BEI-I. means much more 
than AIRCRAFT! 

In the field of Space Fli/lhl. Bell engineers are 
making manv I'onlributioiis to steady progress 
to^vard man's conquest of that incredible wilder- 
ness hevon<] the earth's atmosphere. 

In .*10100105. Bell has developed an all-weather 
automatic landing system which brings aircraft 
in to touchdown on land or carrier without pilot 
control. In Ic.sis it has landed the Boeing 707. the 
B-17 and Regulus II. IIi))crnas II. a new concept 
in advanced inertial navigation — and manv other 
important systems, siih-.svslcms and components 
also are under deveIoj>nicnl. 

Ill liockpir)-, Bell accomplished the first large- 
scale rocket liirust chamber firing using the ulti- 
mate in chemical oxidizers, elemental liquid flu- 
orine. Bell has also played an important role in 
the develofinient and production of [iropulsion 
systems for many of our present arsenal of mis- 
siles, as well as Discoverer. 

Bell's c.-ipabilities embrace not onlv research 
and dc5*elo[iment hut efficient and economical 
production as well, Perhaps Bell can serve you. 
Your inquiry will receive jirompl attention. 



BUFFALO 5. N.V. 
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Coolers — Anolher 
Rose or cS 


From General Motors— Temperatures Made 
to Order! Harrison Cools Engine Oil for 
New Kaman HOK-1 Marine Helicopter! 


Marines in trouble depend on the IIOK-1— and tliis hard-working 
"wliirlybird” depends on Harrison! Cruising cool with more than 2.000 
pounds of payload requires reliable engine oil temperature control. 

And Harrison’s tough, lightweight heat exchangers satisfy the necessary 
high standards! They’re engineered for durability . . . designed to save space 
and weight, and provide the optimum in heat-transfer efficiency. Helicopters, 
bombers, jet fighters, transport and business planes— the finest aircraft 
of all types depend on Harrison foe the finc.st in cooling equipment. You can 
rely on Harrison, with almost a half century of experience in the research 
and manufacture of heat-control products. If you have a cooling 
problem, look to Harrison for the answer. 


WaIUUSOJV I 

9 AIRCRAFT.AUTOMOTIVE.MARINE ANO INDUSTRIAL HEAT EXCHAHGERS { 


HARRISON RADIATOR DIVISION. SENERAU MOTORS CORPORATION. LOCKPORT. NEW YORK 
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...equipped, of course, 
with Auto-Lite, Wire 


America’s leading airframe 
and missile manufacturers specify 
Auto-Life Wire for quality and 
extreme performance characteristics 

Wire problems caused by high temperatures, fuels 
and lubricants, chemicals, and other agents are 
quickly solved when you call on Auto-Lite. At your 
service is America's Toremost wire research facility 
—the Auto-Lite Wire Research Laboratory at Port 
Huron, Michigan. This ultra-modern laboratory is 
completely equipped to perform all qualification 
tests of wire for military specifications. For proven 
quality and reliability, specify Auto-Lite. 

AUTO-LITE 

GENERAL PRODUCTS GROUP 

\N!RE AND CABLE DIVISION • TOLEDO 1, OHIO 
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Consult Moog for 
assistance in solving 
hydraulic system problems 



MOOG SERVOCONTROLS, INC. p,o, 
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FOR O2 FOR SURE... 



99.5% pure oxygen (Oil ...by the »on or by the cylinder 
. . . lo a convenient location, inside or outside your plant 
... for any process . . . with absolute dependability 
From more than 100 distribution and production points 
AIrco today supplies American industry with oxygen and 
other high purity industrial gases. For the chemical 
jndustiy . . . missile fuel systems . . . machine and manual 
cutting and welding . . . steel making and processing . . . 
flame hardening . . . flame cleaning . . . and for medical 
therapy and high altitude flight. 

If you want to use oxygen for a new application or to 
improve the performance of current applications, 

Airco facilities are as near as your telephone. 

Call in the Airco Engineering Service Representative. 

He is qualified to assist in planning a process with you from 
the very start. He is a long lime expert in application 
techniques. He knows the rugged types of apparatus 
essential to oxygen processes. He knows in-plant distribution 
to consumption points. He knows how to make sure your 
supply will be ample at all times. 

For Oi. . . Airco. 


Air Reduction Sales Company 
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MAXIMUM 


MOBILITY 


ROCKWELL TRACTION EQUALIZER 


Only rubber-tired vehicles combine both mobility 
and speed . . . speed for fast highway movement and 
mobility to tome the toughest ofT-road terrain. 

Now, with the addition of the new Rockwell 7Vac- 
tion Equalizer, Timken-Detroit" Axles bring even 
greater mobility and rugged performance to military 
vehicles. The Rockwell Traction Equalizer subatan- 
tiaily increases traclion. This means new versatility 
for modern, multiple-wheeled rubber-tired vehicles. 


For more than 50 years Rockwell Standard has sup- 
plied major drive components for military vehicles. 
Today Rockwell-Standard can supply complete power 

engine and wheels. Rockwell’s designing, engineering 
and manufacturing experience— plus advanced re- 
search and testing facilities— assures highest quality. 
Depend on Rockwell-Standard for the best in power 
transmission components for military vehicles. 
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Chatham power supplies selected 
for NORTHROP space-age jet fighter! 


CHATHAM ELECTRONICS 

division of 

(S) TUNG-SOL ELECTRIC Inc. 
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NEW TECHNICAL DATA 

FROM AERO SUPPLY... 
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AERO SUP^^^. CO. INC. 
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Built to 
military 
Quality Control 
standards! 


Only Electro Instruments 
DC Amplifiers meet 
rugged military 
environmental tests! 


Totally-transistorized Model A-12's picked 
for ICBM Ground Support Equipment 


itial. binicle «nded, < 




Totally transistorized— dissipates only seven watts. 
Drift less than 2 microvolts per 200 hours. 

Single ended or differential input. 

19" panel accommodates eight instruments. 

DC to 50,000 cps. 

Noise less than 10 microvolts wideband. 

Operates to specifications from 0 to 50°C. 
Self-contained power supply— operates on any 
line frequency from 5O-U00 cps. 

Mil-type chopper gives unmatched reliability 
for the life of the instrument. 
















Philco Ground-Space Communications System 
commands and tracks DISCOVERER satellite 


DISCOVERER ... the United States' newest earth 
satellite ... is opening new vistas on the frontier of 
outer space. And Philco is proud to play an important 

Discoverer Team ... in conjunction with the Lock- 
heed Aircraft Corporation and the Ait Force at the 
direction of the Advanced Research Projects Agency 
of the Department of Defense. 

As the subcontractor for Discoverer’s entire com- 
munications system, Philco designed and developed 
the vast complexity of ground-space communica- 
tions, tracking, commanding and data gathering and 
processing systems. 

The Philco-designed and equipped system ob- 
serves and commands Discoverer through a series of 


live tracking and data colleaion stations in Alaska, 
California, Hawaii and a specially equipped ship at 
sea. Philco continues its participation in the Discoverer 
Program by assisting in the actual operation and 
maintenance of the communications and data han- 
dling network. 

Philco’s part in the Discoveter Program is typical 
of the many and diverse advanced research and 
development activities being conducted in our lab- 
oratories on the East and West Coasts where outstand- 
ing career opportunities abound for Engineers, 
Mathematicians, and Physicists. 

In the wonder-world of advanced electronics, look 
to the leader. Lookahead . . . and you'll choose Philco! 


PHIL.CO 

GOVERNMENT AND INDUSTRIAL DIVISION 
WESTERN DEVELOPMENT LABORATORIES 
PHILADELPHIA, PENNSYLVANIA PALO ALTO, CALIFORNIA 
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the highest, 


the coldest, 
the hottest 

...IN THE SMALLEST SPACE! 



environmental chamber 


Altitudes to 200,000 ft., temperatures from -100* 
F to +350° F, in only 4 square feet of floor space. 
Now, any company can own a combined altitude 
and temperature test chamber . . . without 
sacrificing much valuable floor space. And the 
investment, too, is reasonable. 


Only Tenney Engineering, world’s largest 
and most experienced creator of environ- 
mental equipment, could produce the 
Tenney-mile Strat. Write for further 
information. 



1090 SPRINGFIELD ROAD, UNION, NEW JERSEY • PLANTS: UNION, NEW JERSEY AND BALTIMORE, MARYLAND 
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Gpx- data handling 

equipment for the Federqr Aviation 




CAA TOWERS 
AIR TRAFFIC F ' . 

COMMUNICATIONS Vy ^ . 
STATIONS (ATCS) 

AOJACENT ARTCCS ^ ' 1J 
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Aircraft and 


Barber-Colman ground support 

temperature controls cliosen by leading makers 
of ground carts and auxiliary power units 

support equipment — either as preflight air conditioning units or in-flight auxiliary power 
sources. On many of these, such as shown here, Barber-Colman temperature control 
systems are employed. 

For these systems, components such as control boxes, actuators, valves, temperature 
sensing elements, thermostats — are furnished by Barber-Colman Company. 

The systems are specifically engineered for each application by engineers of the unit 
manufacturer and Barber-Colman. 

Typical functions of Barber-Colman controls in ground support units include controlling 
temperature of missile guidance compartments and shrouds . . , controlling 
temperature of missile measurements compartments . . . controlling preflight cabin 
temperature of jet tankers . . . and many similar precision applications. 

For help on your ground support control projects, consult the Barber-Colman 
engineering sales office nearest you: Los Angeles, Seattle, Ft. Worth, New York, Boston, 
Baltimore, Rockford, Montreal, 

Barber-Colman Company 

Dept. R, 1422 Rock Sh, Rockford, Illinois 

Aircroft Controls • Eleclricol Components • Sraoll Motors • Automatic Controls ■ Industrial Instruments • Air Distribution 
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LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest availahle range offers Teflon, epevy, silicone, mica 
praducit for dimensiono/ slobilitY under continuous heal 

As coraponenta and equipment grow smaller, and heat 
becomes more difficult to dissipate. CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF. 

FOR KIGH-HEAT PRINTED CIRCUITRY, CDF glass- 
base Di-Clad® laminates of Teflon* and epoxy exhibit 
best dimensional stability and current-carrying ca- 
pacity. Constant operating temperatures of 300° F — 
soldering temperatures to 500°F — are readily met by 
these specialized CDF Di-Clad laminates. 

HIGH-HEAT FLEXIBLE INSULATIONS. CDF offers a 
wide choice of insulating tapes made of Teflon, silicone 
varnish, silicone rubber, and Micabond®, with glass- 
cloth support. CDF tapes may be used either by hand 


wrapping or on automatic winding machines. Unsup- 
ported Teflon in colore available to meet MIL-STD 104. 

TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 

Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon — spa- 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications. 

NEW — cementable Teflon, bondabie to itself and to 
other materials with commercial adhesives. 

SEE SWEET'S Product Design File, Electronics Buyers’ 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send your 
print or your problem, and we’ll recommend the proper 
material for the application. 

CONTINENTAL-DIAMOND FIBRE 

* SUBSIDISItT OF THE ShM - COMFANY • NEWASK 20. DEL 
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DEie Offers you PEl-A-CLOR, Plus 
Indusfry’s Mosf Experienced Engineering Seivice 



Solvent degreasing is a most economical method of 
metal cleaning. And DETREX PERM-A-CLOR is a 
premium grade trichlorethylene product — outstanding 
in stability, cleaning obility and solvent mileage. 

But PERM-A-CLOR is only part of the DETREX story. 

Add DETREX’s engineering organUation-the most 
thoroughly trained men in this field — and you have 
another important reason why PERM-A-CLOR users 
get the most for their solvent dollar, 

These experienced technicians stand ready to analyze 
your degreasing operation, and suggest procedures that 
in many instances reduce solvent consumption by a 
substantial amount. Put these experts to work for you today. 


mm 


EMICAL INDUSTRIES, INC. 
501, Dept. AW-659, Detroit 32, Michigon 


World's Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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Praduets 
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sssi 




hi-,s 

up to 20 hp in SAE 

ssir 


SihSgiS 

engine starters 

lightweight, high performance 

up to 30 hp. 

stariengeneratofs 

g^S5ES3“' 

irn^ 

soleaeids 

a-c and d-c. High temperature. 


~ 

lightweight. Ambient, to 750F. 


iBverters 


up to va. 

r.la,B«works 


mspre. 

transformers. 


to spec, 

circuit breakers 

gsSi 

tospec. , 


1 




coctrol pauels 


etched » system , 


i 

sErsK- 

SSSiS?' 

Essisr- 

generators, a-e 

SUSh: 


generators, d-c 

=3=5™ 

up to 750 amps. 


Today’s answer 
to your problem 
lies within 
these more than 
400 proved 
J&H designs 

J 8c H offers the most complete range of 
electric power systems and components 
available from a single source. Hardware 
developed, produced and placed into serv- 
ice over the past twenty years represents 
the conventional and the most sophisti- 
cated . . . and application is across the 
spectrum of aeronautics and astronautics; 


1 missiles of all classificaiions 

2 missile ground support systems 

3 manned military aircraft of all types 

4 aircraft CPUs and APUs 

5 commercial aircraft 

6 personal and utility aircraft 


■.El I\'TZ. In 







When man first steps into the vehicle that will cany 
him into outer space, it will be with complete 
confidence. 

He knows that he can rely on the extensive testing 
and preparations that have gone before. Fiexonics 
has played a vital part in these preparations— engi- 


neering, designing, and manufacturing metal and 
synthetic components and systems for hydraulic, 
pneumatic, liquid oxygen, and fuel applications on 
America’s best-proved missiles and aircraft. 

You can draw on this unequalled experience, too, 
by contacting your Fiexonics sales engineer. 



AERONAUTICAU DIVISION 

FIEXONICS CORPORATION • 1302 SOUTH THIRD AVENUE • MAYWOOD. ILLINOIS 
INDUSTRIAL HOSE . EXPANSION JOINT. BELLOWS • AERONAUTICAL . AUTOMOTIVE 
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Why the Atlas. ..has an 18-8 Stainless skin 


This skin runs hot and cold. Cold because of liquid 
oxygen down at — 297°F. And hot because of aero- 
dynamic heating which may heat it to the 400 to 
600°F range. 

The problem was to get a material which is strong 
in thin gauges of sheet, yet keeps its strength, tough- 
ness and ductility at extremely low temperatures . . . 
as well as moderately elevated ones. Of course, it 
must resist oxidation and many atmospheric en- 
vironments, too. 

Designers at General Dynamics-Convair Division 
found that the 18-8 Austenitic Stainless Steels, 


which contain about Nickel, have excellent low 
temperature properties and meet all of the other 
requirements as well. In addition, 18-8 Stainless 
Steels can be formed and welded readily. 

Easily fabricated 18-8 Stainless Steels could be 
your answer to a .sub-zero problem. If you’d like 
information on their low temperature properties, 
it’s yours for the asking from Inco. 

THE INTERNATIONAL NICKEL COMPANY, INC. 

GTWallStreet jNCO. New Vork5, N.Y. 


INCO NICKEL 

NICKEL MAKES ALLOYS PERFORM BETTER LONGER 





from Westinghouse 

Westinghouse energy storage systems are guarantecd- 
compatible to insure proper temperature/time conditioris 
so essential to accurate missile evaluation. 

UsMg typical circuits like the one shown, Westing- 
house analog and digital computers make thousands of 
calculations to determine precisely the electrical appar- 
atus required to provide proper air flow environments for 
missile testing. Capacitor energy levels, conductor spac- 
ing, collector sizing and hundreds of other factors are 
weighed and balanced so that over-all system impedance 
yields the optimum energy transfer for a given time. 

With these pre-assembly calculations, design engi- 
neers select, from the wide range of Westinghouse an- 


...system coordinated 

paratus, components to blend properly for the most 
reliable and economical system. Precise repeatability of 
test conditions, another important factor in all missile 
testing, is assured by the quality and compatibility of 
the individual components. 

Whether your program requires a capacitive or induc- 
tive system, take advantage of this Westinghouse single- 
source guaranteed-compatibility of apparatus to be sure 
that your Hotshot facility will have the best energy stor- 
age system. Contact your Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, 3 Gateway 
Center, P.O. Box 868, Pittsburgh 30, Pennsylvania. 


electrical equipment for Hotshot facilities 


\ representative Westinghouse capacitive storage system in- 
cludes: fused capacitor units, packaged charger, controls and 
coaxiai conductor system. Advantages of the capacitive sys- 
tem are: maximum fiexiOiiity of power idvei; easily expanded 
capacity; 30-second (or less) cycling; long life: lower Initial 
cost; no excessive power demand for system operation. 


you CAN B6 SUSE ...IFIT^ 

TVfestinghouse 
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MISSILE QUALITY 
SERVOS 


m 
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Outside 
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pressure^^^ 
with precision 

V'' 


When critical pressures must be iif^vered or measured, Consolidated 
Systems are on the job, surpassing d^gn specifications. Digital pressure 
measurement for windtunnels, automata calibration of pressure transducers, 
missile propellant systems checkout mSi accuracies of one part in 2,000... 
these are being accomplished day-in ^d day-out, with precise pressures 
delivered at the turn of a dial. This typebf performance is available for your 
application. Write for the complete_at£^ in Bulletin 3018-X4. 



CONSOLIDATED ELECTRODYNAIWtCS; 300 N. Sierra Madre Villa, Pasadena, Calif, 
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BPS RELIABILITY 


dynamic standard of predictable performance 


Just name the tensile strength . . . 

SPS offers a tension bolt and companion locknut 


for every application up to 260,000 psi 



Tension bolts and locknuts shown (a fraction of the complete 
SPS line) are serviceable to 550'F, Other combinations are 
available for service through 1600“F. Whatever your particular 
need, SPS can offer a performance-matched bolt and locknut 
assuring a joint of highly predictable performance. For further 
information, write SPS — manufacturer of precision threaded 
fasteners and allied products in many metals, including titanium. 


AIRCRAFT /MISSILE Division 


sps 


JENKINTOWN 3, PENNSYLVANIA • SPS WESTERN, SANTA ANA, CAL. 
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FOR THE FULL SPECTRUM OF PROPULSION SYSTEMS 



Bendix* has long been a leader in supplying controls and fuel systems for all t>'pes 
of aircraft engines. Today, Bendix is proving to be a natural for new challenges 
in rdated missile fields— on ram jets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controls, remember that Bendix has the 
background— and is anxious to share it in solving your problems. 


BENDIX SOUTH BEND, 
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thanks to XEROGRAPHY 


“In an industry where speed is of prime 
importance, time saved by xerography 
is as vital as cost savings." 

•President 


Braniff prepares for fhe jet age fast 
and economically ... saves $30,000 yearly in 
reproduction of training manuals 


with its fii-st Boeing 707 jet airliners 
scheduled fordelivery in 1959, Braniff 
International Airways is relying on 
xerography and offset duplicating for 
fast and economical copies of main- 
tenance, ground operations, and 
flight-training manuals to educate its 
5,000 employees in the transition from 
conventional aircraft of today to the 
jet era of tomorrow. 

“Thousands of pages of highly tech- 
nical information, charts, and illustra- 
tions will be reproduced by xerogra- 


phy and offset duplicating at one- 
fourth the cost of the photo-negative 
process,” say.s Horace Bolding, Bra- 
niff's vice-president — purchasing and 
stores, "Wc’Il save at least $30,000 

“In addition, there will be continu- 
ous changes and modifications that 
will require updating the manuals 
regularly. In an industry where speed 
is of prime importance, time saved by 

Xerography, the world’s most ver- 


satile copying process, can help you, 
too. Write for pioof-of-performance 
folders showing how .xerogniphy is 
saving time and thousands of dollars 
for companies of all kinds and sizes. 
Haloid Xerox lNC.,69-102XHaioid 
St,, Rochester 3, N. Y. Branch offices 
in princijjal U. S. and Canadian cities. 

HALOID 

XEROX 
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Announcing Epsco’s NEW 


DVOM 


ADVANCE IN 



DIGITAL 



First in data control 


True dependability and versatilily have at long last cotre 
to digital voll-ohm meters In EPSCO'S new DVOM. Fully 

relays. Provides precise numericol measurement of AC-DC 
voltages, resistances . . . fast, occurole visual or printed 
quality control data . . . high-speed data acquisition lor 
direct print-out or storage . . - remote indication and date 
transmission over o single line. Compoct, lightweight, port- 
able — also for rack-mounting. Write for Bulletin 95801, 
Epsco, Inc., Equipment Division, 588 Commonwealth Ave., 
Boston 15, Moss.; in the West: Epsco-Wesi, 125 E. 
Orongethorpe Ave., Anoheim, Californio 

DVOM price $1,475 

Ask for a demonslroiion. 


CIRCLE NO. 39 READER SERVICE CARD 39 





TO FIT YOUR NEED 


Need glass that's stronger than some metals ? Lighter than alutninum? 
Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, 
nonabsorbent, or low in contraction or expansion? These are among the 
many glass characteristics L O-F has provided for aircraft design and safety 
requirements. 

And as one ol che world’s major producers of glass, we can supply you 
with “grid photo-tested”, top-quality glass at reasonable prices. 

Aircraft Division, Dept. 7369, LibbeyOwensTord Glass Company, 
608 Madison Avenue, Toledo 3, Ohio. 



UBBEY« OWENS » FORD 

aoe MADISON AVENUE, TOUEDO 3. OHIO 
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SERIES OF STANDARD b/b 


SPLINES 


at less than half FORMER COSTS 


Average 40 TIMES Lower Coefficient of 
Friction than Conventional Sliding Splines— 

Far Better Performance at Comparable Cost 

Good news for mochine tool, aircraft ond other designersi 
Stondordizotion ond volume production economies now 
eooble you to take full odvontoge of this revolutionory 
boll/beoring Spline, built on the same gliding boll princi- 
ple pioneered by the famous Saginaw b/b Screw. 
Wherever easy lineor movement is required under high 
torque lood, Saginaw Standard b/b Splines offer: 



• Freedom from Frictronoi Heat • Atrnimum J 
• tong. Trouble-free Service tife 
HIGH PRECISION COMMERCIAL QUALITY 
These new low-cost Standard b/b Splines ore 


ir oil I 


excellen 


jt the 


applies 


i high-frict 

TRANSMIT OR RESTRAIN HIGH TORQUE 
LOADS NO OTHER SPLINE CAN HANDLE 

Stondord b/b Splines ore so friction-free that they p 
previously impossible applications under very heavy tc 


errice life, 
5. Yet they 




e the effon 


rength of members. They 


s 


6 STANDARD SIZES 
.375 .625 I.OOO 1.500 2.000 2.500 


SEND TODAY FOR FREE 
BALL BEARING SCREW 
AND SPLINE HANDBOOK 
or see our section in 
Sweet's Product Design file. 




IH STEERINCCtSI) DIVISION OF CENCRAL MC 
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TRIAL BY FIRE FOR HIGH TEMPERATURE BEARINGS 


Pan of the bearing development program at Torringlon 
is this "torture chamber" in which jet afterburner and 
other high temperature operations are simulated. 

Here Torrington bearings first met the test of suc- 
cessful operation at temperatures of 800° F. These high 
temperature bearings are today being produced by the 
thousands for the aircraft industry. 

Meanwhile, Torrington continues to cooperate with 


industry in testing new bearing designs and materials 
at 1000° F, i200° F and beyond. On the basis of ex- 
perience and working knowledge already gained, we are 
confident of developing bearings that will perform suc- 
cessfully at these elevated temperatures. 

Developments in high temperature bearings are only 
one part of Torrington’s continuing effort to improve 
bearings in design, material and performance. 


THE TORRINGTON COMPANY 
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Birth of a Notion 


To reduci: the weight of heat exchangers— to test new structures— to handle hotter 
gases and higher temperature differentials— to make paper-thin meiai sheets function 
without fail — these are sonw of the basic questions which Janitrol is uniquely 
qualified to ask . , . and answer. 

For one thing, Janitrol heaters, long recognized for dependability in aircraft the 
world over, are close relatives of the new famiiy of heat exchangers which today open 
such exciting possibilities for advanced aircraft and missiles. 

For another, Janitroi’s new privately owned research and manufacturing facility 
includes ample high presure air capacity and an altitude chamber {shown above) to 
help convert ideas into reliable hardware. 

Ask your Janitrol representative or write us for your copy of “Janitrol Resources,” 
a well documented report of our capabilities. Janitrol Aircraft Division, Surface 
Combustion Corporation, Columbus 4, Ohio, BRoadway 6-3561; Ft. Worth, WAInut 
6-3386; Hollywood. HOilywood 3-6861; Washington, D. C., OLiver 4-2171; 
Philadelphia, Midway 2-6342, 


pneumetlc controls • (uct couplings and supports • heat eichangers • combustion equipment for eircratt, mioslles, grouod support 



CIRCIE Nn. 


READER SERVICE CARD 



STROMBERG-CARLSON 


AVAILABLE NOW FOR 
ANY WEAPONS SYSTEM: 
SC ATE— Sfromberg -Carlson 
Automatic Test Equipment 


• Completely solid state; modular. 

• Punched Mylar tape with photo- 
electric reader programs tests at 
rates up to 7,000 bits per secoitd. 

• Tests any weapons system, com- 
ponent or sub-assembly. 

• Follows weapons system from 
prototype to operational status. 

• Self-checking; self-calibrating. 

■ Detailed fault location down to 
the smallest resistor. 

• Provides rapid HI-GO-LO and 
numerical evaluation as well as 
permanent printed record. 

• Reduces cost and time of design- 
ing test equipment for each inrli- 
vidual requirement . . . because 
most modules are standard. 

• In a typical case, SCATS has 
reduced a 12-hour manual testing 
program to less than 5 minutes — 
a reduction of over 99%. 

Today’s SCATS system— cur- 
rently in production for an ad- 
vanced weapons system— is equal- 
ly applicable to those of tomorrow. 

H. C. Sager. Manager of Sales, 
is available to discuss your specific 
application. Literature on request. 


Engineers with expe- 
rience in the above 
area may contact the 
Manager of TecAm- 
cal Personnel at the 
address below. 


SC I GO 
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AIRBORNE.. .NEW USAF T-38 TALON! 


The T-38 Talon fills a vital requirement of the Air Training Command. 
It is a lightweight, low-cost aircraft in. which our new generation of 
space age airmen can safely master the art of supersonic flight. 
Pioneering a new Northrop family of economical manned aircraft for 
the space age, the Talon is a direct result of teamwork between Norair 
and suppliers. This T-38 Team that made the trainer a reality is now 
producing it under USAF contract at Hawthorne, California. Soon to 
follow is the N-156P multi-purpose fighter, American-designed for our 
free-world allies. 

The T-38 Talon stands as the latest airborne evidence of Norair 
capability and production know-how, Norair's creative management 
further adds to the accomplishment by trimming production costs 
with methods that include PACE — the unique Performance And Cost 
Evaluation program; new and superior quality controls; and Norair- 
conceived, years-ahead production techniques. 



NORAIR. 



BENDIX* 
PYGMY* 
MINIATURE 
ELECTRICAL 
CONNECTORS 



Presenting our big and growing family 
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KCI-.IXO 

CIRCUIT BREAKERS. 
PRECISION THERMOSTATS, 
SWITCHES and OVERHEAT PROTECTORS 

For Eleetrenie, Rad3r and Radio Equipmont, Ground 
Support Equipnv 


I Missiles and Alroraft Controls 




Klixos Circuit Breakers, Precision Switches, 
Precision Thermostats and Overheat Protectors are 
small in size and light in weight; they respond 
quickly and with accurate repeat performance: they 
have ample capacity to handle a wide range of elec- 
trical loads; their calibrations stand up in the face 
of severe environmental conditions. 

Competent Metals & Controls engineers at the 
StEHCtR PSODUtTS: KIL>on» Inherent Overheat Motor Protectors 


factory and in the field will gladly make test appli- 
cations of the Klixon Line- Write for "Klixon 
Controls for Electronic Equipment, Aircraft and 
Guided Missiles” Catalog. 

Metals a Controls 


F TEXAS INSTRUMI 


1 INCORPORATED 
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COMPUTATION for the space age 

EXPEDITIONS INTO SPACE FOLLOW TRAILS BLAZED BY COMPUTATION SPECIALISTS. IN THIS HIGHLY 
SOPHISTICATED TECHNOLOGY, BURROUGHS CORPORATION’S DEMONSTRATED COMPETENCE RANGES FROM 
BASIC RESEARCH THROUGH PRODUCTION TO FIELD SERVICE AS PROVED BY PROJECTS SUCH AS THE AIR 
FORCE ATLAS. BURROUGHS CORPORATION IS EQUIPPED BY ABILITY AND ATTITUDE TO FUNCTION AS A 
TEAM MEMBER-A CLEARCUT RECOGNITION THAT EVEN IN THE REACHES OF OUTER SPACE, THE SHORTEST 
DISTANCE BETWEEN TWO POINTS IS SINGLENESS OF PURPOSE APPLIED TO MUTUAL OBJECTIVES. 


Burroughs Corporation. 

"NEW DIMENSIONS j in compulation for military systems" 





because CIRCUIT 


AMP 


RELIABILITY is Vital 


. . . AMP's product is more than fine circuit terminals . . . more than remarkabiy 
precise compression-crimp tooling . . . more than an error free, fast method of 
attachment. 

AMP's product is finished crimp-type terminations on your circuitry wires ... by the 
hundreds or millions ... of the highest reliability . . . performing under gruelling con- 
ditions . . . from basic terminals to complete patchcord systems. 

Listed here are a few of the more than 15,000 
circuitry items that AMP Incorporated has developed. 

^ STRATOTHERM TERMINALS AND SPLICES FOR APPLICATIONS WITH CRITICAL 
THERMAL FACTORS 

• up to 1200°F. Operating temperature 

« solid, stranded dr compinatlon conductors 

• wire size range 22-10 AWG 

« serrated Inner barrel for maximum tensile strength 


CERTI-SEAL AND Ampli-NYL SPLICES 

• combined wire size range 22-2/0 AWG 

• exceed millivolt-drop specifications 

• shock and corrosion resistant 


C * MP PATCHCORD PROGRAMMING SYSTEMS AND PANELS FOR COMPUTERS, 
TELEMETERING EQUIPMENT AND AUTOMATION raw Airborne Unit illustrated) 

« universal or shielded systems 

• patented wiping ection pre-cleans pins and contact springs 

• nylon sleeve insulates and firmly seats patchcord pin in board 

• contacts have rear board accommodation for taper pins to provide reliable solderless lead 


^ 200 CONTACT CABLE CONNECTOR FOR CRITICAL MULTIPLE WIRING APPLICATIONS 

• voltage rating: 1,000 volts A.C.. R.M.S.; current rating In excess of three amperes 

• connector can be electrically disengaged without mechenical separation 

• five indexed positions to permit strain-free cable entrance 

• identical boards and contacts in both halves 

• polarized to prevent improper coupling — has numbered cavities to assure proper circuit 
identification. 


Complete information on these four product lines is available on request. 

Incorporated 

GENERAL OFFICES: HARRISBURG. PENNSYLVANIA 


9. SI REAbES SERVICE CARD SI 



Baby, it’s HOT inside 



No matter where it comes from . . . 
Tiltra-high anguiac velocities, skin-friction, 
conduction or radiation from the bumets . . . 
today's airborne bearings spin in tempera- 
tures that approach ever closer to the soften- 
ing point of conventional steels. 

Unceasing research work here at Roll- 
way strives for new understanding and con- 
trol of limiting forces . . . and for practical 
metallurgical combinations that wm enable 


• TYPtCAl OF ROllWAY R & D WORK IS 
THIS JET AIRCRAFT HYDRAULIC PUMP BEAR- 
ING, FEATURING A BROACHED INNER RACE. 


aerodyne engines to fly faster, higher and 
further with less mechanical friction drag. 

Rollway service extends all the way 
from down-to-earth estimates of lead time 
to closely-held schedules of delivery dates. 
Maybe we have what you want now on test. 
Costs nothing to find out. Just write or wire 
Rollway Bearing Co,, Inc., 582 Seymour St„ 
Syracuse 4, N. Y. 

ROLLiuny 

BEARINGS 
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Johns-Monville announces new MIN~ICLAD Insulation! 



Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of MIN^^ insulation! 


New Min-Klad insulation may well be 
the most significant advance ever made 
in missile and rocket insulation. 

Developed by Johns-Manville re- 
search scientists. Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s two most 
effective high-temperature materiab: 
1) reinforced plastic and 2) J-M’s 
recently developed Min-K insulation. 

Dees mere Ihon plastic atone 
Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidityl 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . - and \vith dra- 

inent is J-M's Min-K, an insulation with 
thermal conductivity that is actually 


lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 

Wide range oF applications 
Min-Klad offers the missile and rocket 
designer a rich choice of heat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic. Wlierc re- 

resistant insulating surface.., or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control high transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heal ca- 
pacity of Min-K result in a product that 
provides minimum heat transfer under 

Min-Klad is now being tested for ap- 
proximately two dozen missile and 
rocket designs- Why not investigate this 
new material for your present thermal 
requirements? Upon request, well be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14. New York 16, New York. (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada: Port 
Credit, Ontario. 


Johhs-Manville 
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Armco PH 15-7 Mo Stainless 
Selected for the B-70 Valkyrie and F-108 



It’s the primary sheet metal for construction of newest air weapon systems 
being developed and built by Los Angeles Division of North American Aviation, Inc. 


The B-70 Valkyrie and the F-108, Mach 3 aircraft 
designed for 70,000 ft, altitudes, will add j>owerful 
long-range weapons to America’s air armor. Both the 
dramatically-new intercontinental bomber and the in- 
terceptor being created by North American, in col- 
laboration with a team of major defense firms, are to 
be constructed primarily of stainless steeL 
Because Armco PH 15-7 Mo Stainless maintains its 
strength at the high temperatures caused by speeds 
exceeding 2000 mph, it has been specified for the major 
parts of the airframes. 


This special stainless steel, in foil and sheets, will 
be fabricated into high strength, honeycomb panels 
for wings, fuselages, and control units. It will also be 
used for other key structural elements of both aircraft. 

Selection of Armco PH 15-7 Mo, newest of Armco’s 
widely used family of precipitation-hardening stain- 
less steels, demonstrates the superiority of this high 
strength, heat and corrosion resistant metal. For com- 
plete information on the properties and fabrication of 
Armco PH 15-7 Mo Stainless Steel, write Armco Steel 
Corporation, 2539 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 






1 1 

L^y 

Arirco Division • Sheffield Division * The Nationel Supply Company • Armco Drainage & Metal Products, 
Inc. • The Armco Intomalional Corporation • Union Wie Rope Corporation • Southwest Steel Products 
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75 Fuel Line Assemblies on B-52G . . . 
Completely New . . 

Developed and Produced by 


WEATHERHEAD 

The Weatherhead fuel lino system for Boeing’s B-52G meets heretofore 
unknown requirements in terms of operating characteristics, material prop- 
erties, light weight and unusually large range of sizes (VA" to 4" l.D.) 
Approximately 75 different o.ssemblies provide continuous distribution of 
fuel in the integral wing and fuselage tanks to the eight jet engines. The 
special hose is impervious to tlic JP-4 or JP-5 fuels employed, even where 
it remains immensed in fuel. 


WEATHERHEAD AVIATION and MISSILE GROUP 
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Clary introduces a new concept in valve design... 



top-performing 
sconomicaj regulators 


Here at last. ..hand-loader type regulator valves that are 
economical in the true sense of the vrord! 

First, they are far less expensive than regulators of comparable 
Quality and performance specifications. This low price is made possible 
by a unique, simplified design and fay Clary's years of design and 
manufacturing experience. 

Second, their ease of maintenance saves valuable man-hours. 

There's no need to remove the entire unit should failures occur -a 
simple replacement of the "0” ring seal does the job quickly and easily. 
Third, because they are adjustable over an extremely wide range of 
pressures, you can use them in a variety of applications. 

To find out more about these exceptional regulators, send for 
technical bulletin #CD-150. And whenever precision, reliability and 
versatility are factors in your plans, call on 
Clary for complete services. 


Clary Dynamics 
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O utperforming all operational target missiles, 
Ryan’s transonic Firebee has just set new 
world'srecordsforaltitudeandduration-aC-altitude. 
...it flies AigAer— 59,000 feet 
... it flies longer~96.8 miimtes (71 minutes 
above 50,000 feet!/ 

. ..it flies /aster— Mach .95 
Now being produced for the Air Force (Q-2C ver- 
sion), Ryan's new transonic Firebee contains 
advanced, built-in auxiliary devices to better simu- 
late enemy aircraft. It has the performance needed 


to challenge America’s most advanced weapon sys- 
tems under realistic combat conditions. 

'The transonic Firebee is the result of Ryan's 
unmatched ten years of design and operational 
experience in the jet target field. 

In 1949, Ryan built the first jet target missile 
. , . today more Firebees are in service— with the 
Air Force, Navy, Army, and Royal Canadian Air 
Force— than all other jet targets combined. ..and 
now, with this new transonic Firrf>ee, Ryan gives 
proof again of its continued leadership in the design 
and development of jet targets. 


nVAH Off£HS CHALLBMOme OPPORTUNITIES TO ENBINEERS 
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NEW! 


BENDIX CANISTERED INVERTERS 

Withstand the Effects of Temperature, Vibration 
and Acceleration at Blast-off and Will Function 
Perfectly at Any Altitude, Including Outer Space 


Bendix Caristered Inverters, envi- 
ronment-free and compietely 
sealed, are now in production for 
the Atlas and Thor missiles. 
Designed for dependable and effi- 
cient operation, Bendix Canistered 
Inverters are completely sealed 
against the effects of altitude and 
can withstand conditions from 
sea level to outer space. 

Cooling techniques employed 
enable these units to provide 
fuli-rated output throughout tlie 


flight without externa! cooling. 
Both voltage and frequency regu- 
lation are accomplished by static, 
magnetic amplifier-type regula- 
tors. Since these regulators have 
no moving parts, output voltage 
and frequency are not affected by 
vibration and shock. The total 
harmonic content of the output 
voltage per phase is less than 5%. 

Bendix Canistered Inverters are 
the product of years of develop- 
ment and experience in manufac- 


turing electrical power equipment 
for aircraft and missiles. They are 
engineered to meet the strenuous 
requirements in performance and 
reliability called for in today’s 
(and tomorrow’s) missiles. For 
more detailed information write 

to RED BANK DIVISION OF BENDIX 
AVIATION CORPORATION, EATON- 
TOWN, NEW JERSEY. 



Division 
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TK-DO^ 


ft HY-BOLL BK-ARINGS are used iirthe 


ever built for one-man helicopters 
nyir^atformfc43eWq»d^and iniill byjjie^ap-^ 
.Aircrall'^mpany. of fijilifemia. this 55-70 birfiepower. ^ 
20-incli-hifh pdWet plant iililizes HI ATT 
HY-ROLL BKARl.VGS on the.lurhiim-sliaft 
revolving at a lightning 56,700 rpm! jf 

For assured bc.iring dependability, follow the lead 

mannflcturers . , . turn (o HYATT! 

~ encral Motors S 


Corporation, Harri; 
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Doesn’t Miss a 
Trick! 

. . . The Fenwal Simultaneous 
Monitoring System 



continuousl y senses temperature at 100 or more separate points. 




Job routine? 


Not at Convair-Fort Worth, for routine is 
a result of precedent, and there is scarcely any 
precedent in the shape of things at America's most 
advanced facility, devoted exclusively to the de- 
sign and development of aerial weapons. 

The forward and creative thinking of well 
trained, experienced engineers and scientists at 
Convair-Fort Worth has repeatedly produced 
solid evidence of this fact. From the basic concept 
of the engineering organization itself, to such ad- 
vanced finished products as the B-58. there is 
scarcely room or time for tiresome routine to 


develop. Projects far beyond the state of the art 
represented by presently operating craft are con- 
tinually providing new opportunities for men 
qualified to share in these ventures. 

The current list of openings is headed by the 
need for men with experience in the design and 
testing of radomes. particularly those with bore- 
sight correction technique experience; structures 
and structural design engineers; and electronics 
engineers. Details available on request, or send 
a complete resumi for evaluation by our engineers, 
promptly and in strict confidence. 


CONVAIR/FORT WORTH 

P. O. Box 746-A 

GEN ERAL DYN AM I CS 
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Converting DC-6As Into Cargo-Passenger Airliners 

AiResearch Aviation Service modifies to specific airline requirements 


The corgo-passenger convertible DC-6A allov.s 
a change from full passenger to cargo-pasaengcr 
configuration on three hours' notice, and full 
passenger to full cargo changeover in 24 hours. 

Modifications include instsllalion of seats 
on tracks. galleys and bulkheads designed 
for quick and easy removal - . . passenger lava- 
tories and water systems. 

Other major modifications for OC-6 and 
DC-7 aircraft include: 

• Conversion from first class to tourist sealing, 
or combinations of the two separated by a mov- 
able bulkhead. 


• Radar installation including design of system 
and addition of radar nose . . . also radio, navi- 
gation and other communication and eiectricai 
systems. 

• Extended range and increased gross weight 

ofDC-6B. ® 

• Performance of any required Douglas Serv- 
ice Bulletins. 

Modifications have been performed for lead- 
ing airlines including American, Canadian 
Pacific, Pan American, japan, Hawaiian. Swiss- 
air, Sabena and others- AiResearch 'a more than 
150,000 square feel of floor space represent 
the finest conversion, modification and serv- 
icing facilities available. 

Your inquiries are invited. 
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■pTTjQcp programmed automation 

J: xXldX for inert gas welding! 

V, . ^ tape-controlled 

jLj programming! 


Once again P&H sets the pace in welding progress! 
This time it's equipment for programmed welding. 

The new P&H motorized rheostat control brings 
automation to the welding of Space Age and 
other super-critical metal.s. Now you simply dial 
pre-calculated heat-time values for each job, 
press the start button, and the control furnishes 
the exact cycles needed for controlled “upslope”, 
welding cycle, and decay. 

And for automated welding at its modern best, 
P&H offer you exclusive punched-tape control- 
enabling you to program and control a wide range of 
heat-time cycles, Y'ou can store tapes for re-use 
—to speed welding and to standardize welding quality 
at levels far above those possible with human control! 

Interested? Contact P&H noic for additional 
information. Write Dept. 307G, Harnischfeger Corp., 
Milwaukee 46, Wisconsin, 


PsH 


HARNISCHFEGER 

WELDERS • ELECTRODES • POSITIONERS 


NEW 


welding 



from P&H 
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PRODUCTS 


THERMAL. 
PROPERTIES OF 
LIGHTWEIGHT MAGHESIX7M 

offer advantages to 
missile men 


s sS'irSfsK 


jeralures for given flight 
As a result magnesium 
d under very 


heat sink it can result in reducing 
environmental temperature for elec- 
tronic instruments. 

Magnesium offers other thermal prop- 
erties that are of value in aircraft 
and missile design. For example, the 
thermal dilfusivity of magnesium- 

thorium alloys)I!l£ f'"^“^°"^‘‘'=“^‘'y t 
' (Specific heat xdensityl 

over a large temperature spread. 
Between 68' and 900'F. the thermal 
diffusivity of these alloys is in the 
range of 0.57 and 0.75 cm.®/see. 
(2.2 and 2.9 ft,=/hr.) 

For more complete data send for 
fiighi Bulletin I4I-IS7 ‘'Magnesium Alloys 
Elevated Temperature Use." Con- 
your nearest Dow Sales Office or 

te to THE DOW CHEMICAL COM- 

IV, Midland, Michigan, Depart- 
u 1 300X6-22. 
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EDITORIAL 


Our National Space Program 


It has been just about 21 months since the Soviet 
Union signaled the dawn of the space age with the suc- 
cessful orbiting of Sputnik I. It lias been just about nine 
months since the United States created the National 
Aeronautics and Space Administration as the agency 
charged with organizing and operating a national space 
exploration and research program. In this special space 
research issue Aviation W'eek is detailing the basic 
space research program det clopcd by the NASA and 
tire organizational methods and prociireinent techniques 
by which it hopes to accoinplisli its goals during the 
next decade. 

Tliese facts ate contained in a special 36-page insert 
beginning on p. 119 entitled "The Next Decade in 
Space." It was compiled by a special Aviation' Week 
editorial task force headed bv Space Technology editor 
Evert Clark. Avionics Editor Philip J. Klass and Engi- 
neering Editor J. S. Butz, Jr. 

NASA faced a formidable task when it was created 
by legislation during the 85th Congress. At tliat time 
the United States liad no truly national space program 
although several scattered efforts at space exploration 
including Vanguard and Explorer had appeared in an 
uncoordinated fashion. At that time the Soviet suc- 
cesses with the first three Sputniks put heavy pressure on 
NASA to retrieve U.S. prestige in this important scien- 
tific area. 

Three-Fold Task 

It is still far too early to expect any major achievements 
in this area from NASA. The task of this agenev in this 
initial nine-month period has been three-fold; 

♦First, to organize all of the existing space research and 
development facilih'es and programs already existing in 
the old National Advisory Committee for Aeronautics, 
the USAF Air Research and Dcvelo|)ment Command, 
the Natv’s office of Naval Research and the Army’s 
Jet Propulsion Laboratoiv' and Ballistic Missile Agenev 

into a triily national space exploration program. 

• Second, to lay the basic research foundation for this 
program on which the specific development programs of 
the future could be soundly based. NAS.^ has done a 
remarkable job in outlining a sound, long range scientific 
research program in the short time available. If pursued 
n'ith the same vigor and foresight that has gone into its 
conization this program should yield fruitful results 
in the decade ahead. 

• Third, to develop specific short range programs aimed 
at making the initial, scicntilicallv fruitful probes into 
space. Two solid programs have already emerged in 
this area— Project Mctciirv to put a manned capsule 
into orbit and recover it and the s|3acc booster program 
aimed at providing basic power for the space vehicles of 
the next decade. In both these programs, N.i^SA has 
made maximum use of the tcclinologs' and research al- 
ready begun by industry, the military serrices and the 
scientific communitv. 

In moving rapidly toward these goals, NAS.A has 
been aided immeasurably by the strong support afforded 
by key groups in the Congress, llie fine work of the 


House select committee lieaded by Rep. John McCor- 
mack (D.-Mass.) in the 85th Congress in drafting and 
passing tlic basic NASA legislation has been followed 
in the 86th Congress by equally sound and helpful 
work of the NASA authorization subcommittee of the 
Senate Committee on Aeronautical and Space Sciences 
headed by Sen. John Stennis (D.-Miss.) and his profes- 
sional staff beaded by Max Lehrer. Tlte hearings held 
by this group earlier this year on the NASA programs, 
long range plans and scientific objectives were an im- 
portant contribution to both legislative and public 
understanding of this vital effort. The committee’s 
678-pagc report on these hearings published by the Gov- 
ernment Printing Office affords valuable supplemcntarv 
details in specific areas. 

Keith Gleiinan, NASA administrator, and his deputy. 
Dr. Htigli L. Dtjden, have been extremely candid and 
realistic in their discussions before the legislators on the 
cost and timing of the proposed NASA programs. Tliey 
have promised no quick spectacular achievements at 
economy bargain basement prices. 

A sound, consistent and fruitful national space ex- 
ploration program will require considerable investment 
of money, scientific talent and industrial technology. 
Although the Fiscal 1960 NASA appropriation will be 
about S-185 million, this is only an ante for the large 
stakes involved in space technology leadership for the 
future. As the NAS.\ program expands and gain.s 
momentum it will require annual budgets ranging up to 
$2 billion within the next few vears, according to 
NAS.^ Administrator Glennan. If the American people 
are to consistently support a program of this magnitude, 
and we believe they should, they must thoroughly un- 
derstand the goals sought, the lime and effort required 
for reasonable prospects of success and the ultimate value 
of these achicT'emaits. 

Space and Humanity 

Dt. Drytlen has given an indication of what space 
humanity: 

"Through advance in these sciences we will gain a 
deeper understanding of the universe in which we live, 
including otir earth and nearby space, the moon and 
planets, interplanetary space and distant galaxies- 'I'his 
deeper understanding and knowledge will bring the 
power to predict, to direct and to control the forces of 
nature and our o«n destiny." 

Looking back to the days of Sputnik I, it is apparent 
that the United States has abandoned its earlier indiffer- 
ence to space exploration, recovered from the panic 
induced by spectacular Soviet successes, and has now 
laid the foundation of a sound long rairge national space 
program. 

Ensuring the success of this space program poses a 
formidable challenge to the nation's ability to effectively 
channel its resources and capabilities into a sustained 
peacetime endeavor. But meet this challenge we must, 
if wo arc to retain our leadership of the free world and 
discharge our responsibility to humanity. 

—Robert Hotz 




100% flow efficiency, most compact size and lightest 
weight make these Hydromotics FLO»BALL valves excel in 
every major missile, aircraft and ground support system. 
Write for complete information. 


...made possible with Hydromatics 

f=L-0 -BAI-L. valves! 


Hydromatics, Inc. 

UVINOSTON. N. J. ■ WYMAN 3-4900 ^LOS ANGELES, CAL. • DIAMOND 6-0900 
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bearings help Barden make better bearings 


Precision spindle performance demands low 
vibration, high rigidity and maximum rota- 
tional accuracy at extreme speeds, all main- 
tained over extended periods of service. 
Because Barden Precision spindle bearings 
meet all these requirements — and more — 
they are used in the most precise machine 
tools being built today. To the user of pre- 
cision spindles, they bring high performance 
and dependability that is measured by the 
superior quality of ntachine output. 

In the Barden plant the closest-tolcrance 
grinding operations are performed on high 


speed grinders fitted with Barden Precision 

discovered long ago that it takes bearings of 
the highest precision and performance to 
grind bearing parts to their rigid specifications. 
In this unique cycle of manufacturing, Barden 
Precision spindle bearings help make better 
Garden bearings of all types and sizes . . . 
better because Barden production experts are 
their own most critical customers. 

The result; spindle bearings that measure up 
to the highest standards of production quality. 
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Washington Ronndup 


•Berlin Corridor Flights 

Top Ait [‘orcc officials tvoiild prefer lo continue send- 
ing high altitude flights through tiic Berlin corridor 
despite Soviet opposition and U. S. State Dcpiitmicnl's 
decision to abandon the fliglits, at iciist during the foreign 
ministers’ conference at Geneva in order not to increase 
Kast-West tensions. Maj. Gen. Gnbricl Disoutiy. deputy 
commander of U. S. Ait Torcc in Europe, who agrees th.it 
from a diplomatic shuidpoinl Slate Deparhnent made 
the rigiit decision, sai-s lie would like to sec high altitude 
flights continued to cstablisii tlic ptinciplc of fliglits 
above the iO.OOO ft. limit the Soviets «ant to impose on 
USAF flights through tiic East German corridor. !t also 
would permit efficient ulilizatioii of aircraft such as the 
Lockheed C-IJO turboprop transport. 

Nuclear Plane Decision 

Watch for a final decision early in July on the USAF 
program to build tw'o nuclear powered aircraft proto- 
types. After the death of Dcputi’ Defense Secretary Don- 
ald Quacks (A\V Mav IS, p. 391, responsibility for the 
program shifted to Dr. Herbert York, Defense Depart- 
ment director of research and engineering. Dr. York and 
his staff have been engaged in getting a comprehensive 
briefing on the subject from US-^'. Atomic Encrgi- Com- 
mission and the engine and airframe contractors. Genera! 
rilcctric and Corn-air. Dr. Y’ork is expected to report 
his findings to the Joint Coiigrcssionai Committee by the 
end of June, with a decision promised shortly. 


Airport Aid Bill 

After reluctant approval by the Senate, a two-iear 
“stop gap” extension of the federal airport aid program 
at the present level of S65 million a rear was sent to the 
^\1lite House. 

In Febtuarv', the Senate apprmed a S46> million four- 
year airport aid program Feb. 16, p. 391. Tiiis not 
niilv met opposition in tlic House, wliicb reduced the 
program to S297 million (AW Mar. 2, p. 23), but also 
raced a presidential icto. Tlic expressed attitude of the 
Senate majority in accepting the S126 million program 
was "take this to keep the program going— until we can 
get something better.” 

Tlic measure sent to the \Miitc House leaves the use 
of federal funds for construction of temiinal building 
di.serctionaiy with the Federal Aiiation Agency adminis- 
trator, with these exceptions in which federal expendi- 
tures arc explicitly prohibited; parking lots, bars, and 
certain federal goiemmcnl facilities such as post offices 
and immigration facilitics. 

Mat’eriel Post Nomination 


US.^F Maj. Gen. Mark Iv. Btadlci, Jr., has been nomi- 
nated bv the WTiite House for promotion to lieutenant 
general and appoinhnent ns deputy chief of st.iff for 
materiel. Maj. Gen, M'llliam Q. Sentcr. formerly di- 
rector of procurement and production at Air Materiel 
Command, will be bis dqnih-, Bradley now is acting 
cliicf and «as deputy to Lt. Gen. Clarence S. In ine. 

In other USAF command changes. Maj. Gen. J, E. 
Smart moves from assist.int r ice chief of staff to com- 
mand of the 12th Ait l''orcc, Tactical Air Command, 
and will be replaced bv Maj. Gen. R. M. Montgomery, 
iioiv coinmamJet of Strategic .Yit Command’s 3rd Air 


Diiision; Brig. Gen. R. K. Greer, deputy assisbmt clucf 
of staff for guided missiles will iiioic up to assistant chief; 
Brig. Gen. Stanley floltiicr, uho lias been nominated 
for another star, becomes miiitan' assistant to Defense 
Rcscarcli and Engineering Director Herbert Y'otk. 

Eisenhower on Contracting 

President Eisenhower was asked at liis press conference 
last week if lie tliouglit “that imprmier pressures arc ex- 
erted «iien foniicr higli ranking ofScers take jobs iiitli 
companies nliicli solicit defense contracts.” 'Tlic ques- 
tioner prefaced liis inqiiiri- uitli tlie obsenatioii that 
"a congressional committee, investigating svhat some poo- 
pic liavc eaiicd a munitions lobby, is looking into tlic 
eniployinent,” of such officers. 

“Well, rcaliy, I don’t know anvtiiing about it,” the 
President replied. “No one has certainly ci’ct tried to 
do it with me, and annvay. I don't have anything to 
do «ith the contracting business. 

“But. I tiiiiik tlierc is justification for tlie Congress 
informing itself as to c.xactiv wliat connections, not neces- 
sarily with forcien— with former officers of the goi-cm- 
mciit— but with the business— with tlie contracting officers 
of tlie present gmcrnnient. I think it’s all rigiit to look 
into tiicsc tilings because we inu.st be careful and I tliiiik 
anione that is acting in good faith would haie nothing 
to fear of such an investigation.'’ 

Boeing Defends Ad 

Boeing Airplane Co. is standing finn in defense of its 

D. C.. newspapers May 27. touching off a fluny of con- 
gressional charges tliat the com|wny was tn'iiig to influ- 
ence an imminent decision on the “mix” of Bomarc and 
Nike-Hcrctilcs in the air defense system. 

In a letter to Air Force, and transiiiittcd to the House 
Armed Sen-ices imestigating Subcommittee, Boeing 
stated; 

"Tho object of the adicrtisciiicnts was to point up 
Bomarc's cost-effcctiicncss. its readiness, and tlic fact that 
onli- a small portion of the money alotted for production 
of the weapon sixlcin is spent for in-plant Boeing work. 
We felt that it. was essential not onli- in onr own interest 
but in tlic interest of tiie def'nse of tlio U. S. to make 
known tlicsc facts, because mucli confusion existed as a 
result of erroneous infomiation being circulated by parti- 

' The advertisement was published. Boeing cniitimicd, 
“appmxiniatcly a week following a Nk’cstcrn Electric ad 
on the similar subject of subcontracting. Tlic ^\'c5tcm 
Electric ad featured the point that some 8.000 firms 
help build N’ike sites. Our ad headlined the point that 
3,500 firms licl|) build Bomarc. Were our intention to 
outdo our coni|x:titors we could, with justification, have 
rci-ised our ad to show an equally large subcontracting 
base, using second and tliird tier supplias for the pur- 
pose, We did not do this, prefaring, as in the otiicr 
ads, conservative statements intended to recite only the 
genuine merits of out effort. Tlic facts stated are unas- 
sailable.” 

Air Force reported that the Bomarc ad was paici ror 
out of Booing profits and not charged against govcninient 
contracts and that no Ait I'orcc officers or offidal partici- 
pated in the project in anv manner vviiatcvcr. The secur- 
ity review of the ad was done by the Department of 
Defense. — Wasiiington staff 
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SECOND PROTOTYPE of Slid Aifalioii J200 heavy helicopter (hclow) was on static dispby. Fiist prototyiw ficiv just before shorv opened. 


U.S. Missiles, Planes Dominate Paris Show 


French projects, compared svith show two years ago, 
show effect of budget cuts; British make stronger hid. 

Paris-First reaction to tliis 2?rd Intern, itional .Aeronautical Salon is one 
nf shock that the French aircraft industry could have fallen so far so fast. 

I'u-o years ago tcclinieai observers at the salon were trcnicndoiisly iiii|5ressed 
with the |wradc of French ingennitv ' ' • - • ... 

But this year’s cspositiim, like an nlf- 
M'.ir l-'innbiitough, displayed only the 
hards perennials of the rrencli air 
flcet.s. Thete were no brilliant iien 
ennce]5ts in \i'ea|)oii svstcin design, no 
acrodyiianiic genius slinwii in sports or 
business aircraft, no word of a successor 
or even .1 successful production run 
for Kranec's only transport hope, the 
Caraiellc. 

'Ibe nffieial attitude that the salon 
was "bigger and better than eicr" was 
in sharp contrast to the prhatelv ex- 
presscxl frustrations of breiith engineers 
.iiid tcdniiei.ins wlio har e seen mam- 
proini.sing projects dropped during the 
IJast two years because of lack of sub- 
stantial funds. 

Hard, dtising work by I'reiich tech- 
nicians during the final hours be-fore 
Ihe salon 0 |scnc(l got seieral protcitipcs 
off the ground in time for their 'first 
official flights to be .announced opening 


aircraft design and dcsclopincnt. 

French Air Show 
Coverage 

Coseruge of tlic 2?rd lutctnaliniial 
.Vemiiciiitical Salon at Paris 
was provided by .Aviation 
members Davjtl A. .\iidcrton aad Robert 
-Stanfield, assisted by Robert liirrell of 
: Paris biitcaii of McGraw-Hill NVorld 

News Russell Mclchcr, 

! plintograplis. 




bomber, had just made its first flight 
.ifter scscral weeks of making taxi 
rims up and down the tunwav at 
Melim-Villarochc. 

Kxcept for this Mach 2 delta- 
wing prototype, there w.as little else in 
ptosix'ct to back Franco's claim to great- 
ness in the air. 

'Ibis salon has become almost tbe 
personal property of tlic United States 


Tlie Air I’otcc niosed in, bag and 
baggage, in escrytliing from a little 
Ces.sna T-" trainer to the luxurious 
Boeing VC-lfl? cxeciitise jet transport. 
US-\i'' brought the Consair .(this. 
lUiniglas Ibot and Martin Mace. It 
showed space mice and lalwr.itory 
lent for space medicine. 

North Anieric.iii X-ls in iniick- 
forin liiing user eases of space dis- 
pans. There was a model of the Mar- 
tin Titan, the Ri-.iction Motors' NI.R99 
rocket engine for the X-15, and a Boe- 

Biggesl .ittentioii getters were the 
three huge hallistie missiles erected out- 
side in the static display : US.-\l''s Con- 
sair .Atlas and Ooiiglas 'nior-.Ablc; and 
the .Arniv's Chrysler Redstone. Serviced 
and erected by snappily musing crews 
wearing freshly lacquered helmets and 
with knife-shatp imiform cre.ises, the.se 
big niissiles cliiniiii.ated the show and 
lunch of tile feeling aliouf if. I.ong 
lines of s|3ectafors w.iited to walk 
through the ,\tlas. looked upw ard at tlie 
nose probe of the Thiir-Ablc. wondered 
.It the Oiscoiertt satellite iio.se section 
and worried about the Anm Redstone 
now deployed in Europe. 

It was ironic that these missiles and 
the display of US.M' strength should 
come to the salon at a lime when the 
relations between I'riince and the 
United States were strained bv Prcsiclent 




60LK0W hcUcoptci tramet (kf() vi-A.^ one oF smallest aiiciaft on displuv. Kotor Flos single blade and cinintcnselglil. Caseodes on Gen* 
cral Kkclric tliimt levctset and silencer unit (riglit) arc capcrhucntal units but ty|iical. Ihey give about 55% tes-etse tlinist. 



de Gaulle's demand for enntrol over all 
atomic weapons stationed on rtencli 
soil. Plans note under way to move out 
of Ttance all USAF figlitet-bomber 
squadrons, which base been on rota- 
tional assignments anyway, but this did 
not lessen the tension. 

In complete contrast to the military 
might of the United States, the U.S. 
eommcrcial transports ss’cre conspicu- 
ous by their absence. Boeing, Con- 
vair, Douglas and Lockheed showed 
models, dioramas, cabin sections and 
pictures of happy eustoincr.s riding in 
jet transports, but no actual airplanes. 
Pan American W’orld Airways did Boe- 
ing's best advertising with its sclicduled 
transatlantic jet sen'icc landings at Le 
Bourget. 

The big Boeing 707-1 20s attracted 
lots of attention from the crowd. 

Boeing, on a stand adjacent to Doug- 
las, displavcd gamesmanship with a 
large sign saying that from Oct. 26 un- 
til opening day, 310,000 passengers had 



NORD SS-12, latest version of the anti-tank missile family, is at left; SS-11 is behind it and SS-10 is in background. Short Brothers & 
Hurbiiid Seacat (light) is short-range missile intended to icpbicc tO-mm. anti-aircraft cannon on board British navy ships. 
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NORO CT-41 llcfti is recoverable supersonic ramjet drone. Nord 5501 aati-aircnift missile (right in right phnto) has same basic confgura. 
Hon 2S 5105 air-to-air missile (left in right photol. Dotli use jet vviiaust sanes for directional control. Missiles below are. front to tear: 
four-shi|c ONIsRA Mach " test vehicle: Matra anti-aircraft missile; US.AF Boeing Boniatc; .Army Nike ,\jax and Nike Hercules. 


flown in the Boeing 707- Arlelition.rl 
signs, in increments of the daily load 
of 5.500 people, svert ready on the 
Boeing shiml for insertion each d.iy. 

Blit that n-.is about the contribution, 
and one I'rench engineer said, "why 
dll yon let the Russians show the air- 
liners while son show the missiles?" 

Russia's contribution was a pair of 
Aeroflot's jet-agt transports; Tupolev's 
Tu-10413 and Iluislun's II-IB. 'Hie 
Tn-IO-IB still looks like a British rail- 
n.ivs design mid was in ernde contrast 
to the sophisticated workinansliip and 
imi5cceablc cleanliness of the Ilvnsliin 
tiirlmprop. Ilie vice president of one 
big U. S. company said, after having 
gone tlirongli the II-IR with -i critical 
eve: "If that came out of our f.rctory. 
vve'd be very proud of it." 

Aeroflot crews, uniformed haclK in 
baggv gray, spoke P'ronch or Knglisli and 
were on liand to explain the interior 
tiyouts. 

The strongest showing among the 
l'■relleh com|xiiiics was by Nord .Avia- 
tion, probablv the world's leading qiiau- 
titv |)roductT of missiles. 

Hie coini»nv has three specialties, 
now that the CPriffon turho-ramjet air- 
plane has rCTchcd the end of the line; 
heaw transports, target drones and 
guided missiles. 

\otd showed a model of the Transall 
C.160. a twin turboprop cargo transport 
being developed jointly by Nord and 




Dassault Defends Mirage 3 

Pacis— Shmg by an alleged 'Vhijperiiig caniijaign" against its Mirage 3 interceptor- 
fighter, Dassault broke its traditirmal silence in a public blast against the I.oekhccd 
r-l04. chief competitor of the Mirage tor esport sales. 

In a report entitled "There Arc Two Mirage Threes." the French company 
tcniicd “erroncons" the ‘'wide-spread" opinion according to which West Geniuiiy. 
after studying and comparing the Mirage 3 and F-104. chose the latter because its 
performance was "clearly superior." 

German evaluation teams, the Dassault release noted, tested only the Mirage 3 
prototype, not the production version. Perfoniiance of the two delta-wing aircraft, 
the release cmphasi/cd. arc far from being coni|iaiablc. 

Tire Mirage prototspe is powered bv a Sneema Atar G turbojet delivering 8,800 
lb. thmst. The Mirage producHon verision, of which four presently eaist. is powered 
by an Atar 9 with about 13.000 lb. thrust. Wing thickness of the Mirage production 
aircraft, the release also noted, has been sealed down to 3.59S from on the 
prototype. 

lire French company’s statement, signed by Serge Dassault, chief of the builder’s 
flight test division and son of owner Maiccl Dassault, also noted that the ‘‘F-104 
pio|)oscd to the Germans is a new aircraft whose radar equipment is different from 
tliat used in the United States." Tlie release ebimed that such an aircraft doesn’t 

"Our Mirage 3." the release read, "docs esist and should have nothing to fear from 
this fictitious competitor for which out Gemian friends will have to pay the develop- 


tlircc German companies: Weser. Ham- 
burger and Blume. Powcrplants arc 
RolTs-Rovee Tynes and the gross weight 
i', in the 90.060-lb. btacket. 

Design and liivout of the C-160 was 
grciitly influenced by the LocUiced 
C-150, and some of the engineers in- 
rolsed in the project quietlv admit this. 

Nord also showed hvo new missiles: 

• Nord 5301, an anti-aircraft rocket 
nitli a range of about 10 mi., claimed 
to be effective against aitcraft traveling 
111 .speeds of Mach 1.2. The missile has 
:i hvo-stage solid propellant sistem. and 
depends on jet \ane control for steering 
like other missiles in the Nord line. 
After 24-sec. burning time, the missile's 
ma.vimum speed is about Mach 1.8. 
Weight of the warhead is about 90 lb. 
1-cn^h of the missile is just under 15 
ft. and its t.ikcoff weight is 1,050 lb. 
Configuration is similar to 5103 missile. 

• Noid SS-12, a tank-busting missile 
svith considerably increased range and 
dcstrucris’e power compared with the 
company's earlier SS-1 0 and SS-1 1 . Out- 
standing feature of the SS-1 2 is the con- 
trol system, where steering of the 
missile is passed from a pilot at the 
Uuincliing point to a pilot f.irtltCT for- 
ward. Control comes from electrical im- 
pulse passed tlirough trailing wires. 

Final exhibit on the Nord stand was 
tlic CT-41. a twio-romjct powered tar- 
get drone with .supersonic performance 
and a parachute recovery system for 
re use of the vehicle. The drone weighs 
2.760 lb- nomially. and 5.500 lb- at 
U'unchiiig, including two snlid-propcl- 
lant booster rockets. Oscr-all length of 
the CT-41 is 32.1 ft., and total span 
is 12,2 ft- Tlie ramjet engines arc 
about 30-in. in diameter. 


Dassault prominently displayed the 
bs'O-scat trainer version of the Mirage, 
designated the Mirage 3B. Shonn on 
the .stand armed with Nord 5103 mis- 
siles and a Dassault-developed iin- 
giiidcd-rockct pod, the Mirage now 
bears little resemblance to tlie early 
versions of the plane. 

Major changes include a reduction 
in wing thickness to 31%. which is 
prohaljly the thinnest wing built in 
Europe. 

Greatest change in attitude toward 
the Paris salon was shown bv the Brit- 
ish aircraft industrv. In 1957 its small 
effort at tlie show had been criticized 
in the British aeronautical and dailv 
press. Tliis year at Le Bourget, British 
participation was very strong in all 
lines from complete aircraft and missile 
systems down to aircraft hardware and 
raw materials. 

Prominent among the British dis- 
plavs were the stands of Bristol Sid- 
dclcv engines and Rolls-Royce. Ltd. 
Both were showing a wide range of 
types and ratings of powerplants and 
bntli were selling hard. Bristol Siddelev 
made the first official announcement 
of the BE 53 engine which, bv its 
designation, shows it to be a complete 
Bristol design developed before the re- 
cent merger of the companies. Tilt BE 
53 is rated somewhere around 14,000 
Ih. thrust and should be ninning 
"soon.” according to the companv. It 
is supposed to liavc a higher thrust' 
weight ratio than any other existing 
turbojet. 

Specific fuel consumptions arc being 
spoken of in awed tones bv Bristol 
people, but are gcnerallv believed to 
be a little better than turbofan con- 


sumptions now being quoted by Gen- 
eral Electric for its CJ805-23 engine. 
Pcrliaps 0.5 is a reasonable figure to 
assign to the BE 53. 

The Italian aircraft industry took a 
com]jlctc stand for itself for the first 
time, showing a variety of products, 
accessories and models of airplane proj- 
ects. Chief among these was a pro- 
posed freighter with two podded turbo- 
pro|) engines proposed by Soeicta 

Sweden's Svenska I'lygmotor showed 
its \'R5 liquid piopdlant rocket engine 
designed either for auxiliary power for 
manned aircraft or as the main power- 
plant foi missiles. Fuel is 85-1 /O hydro- 
gen peroxide and kerosene, and thrust 
rating is 5,700 lb. at 19,000 ft. Varia- 
tion of thrust is controllable between 
40 and 1009S of tlirust. Tlie de Hovil- 
laud Spectre is a comparable engine. 

The company also had a ramjet en- 
gine, the RR2. on its stand, shown 
both as a complete powerphint and as a 
nose "bullet" complete with turbopiimp 
assembly and fuel injectors. Diffuser 
nose spike was of tlic Oswatitsch 
double-shock type. 

A quartet of Estampes biplanes from 
tlie French civilian pilot training center 
at St. Yaii gave an acrobatic display 
that took many spectators back to the 
time when an air show could be given 
in front of a small audience and didn't 
require a 10-mi. cube of skv. 'I'hc air- 
planes started in a normal flypast in line 
abreast and tlicn, beginning with the 
riglit-liand man, spun off the top to 
stream out in trail and began their dem- 
onstrations. Three flew fonnations 
throughout and the fourth man did 
individual cxliibitions between tlic 
group maneuvers. I'hc conclusion was 
a harrowing pair of inverted passes at 
tlic field, first by the soloist and then 
by the trio. 

New business types included: 

• LavendcKotoied Super M'assmcr, ,i 
four-place touting aircraft developed by 
the I'tcnch Wassmer company. The 
aircraft is powered by a single ISO-lip. 
Lycoming engine, and ouiscs at 165 
mph. Span is 32. S ft.: gross weight is 
2,650 lb. 

• Rcd-and-crcaiii M222 Flamingo, an 
Austrian entry in the field, developed bv 
Sinimcring-Graz-Paukcr S.A. of Vienna. 
The airplane is a liglit twin-eiigjiicd 
layout powered bv a pair of 150-lip. 
Lycoming engines. Normal gross weight 
is 3.400 lb. bfaximum speed is 186 
mph.. and wingspan is 36.1 ft. 

• \Iorane-Saiilnicr twin-place MS 880 
Raliyc sport plane powered by 90 hp. 
Continental. Constructed entirely of 
mutal, the aircraft features tricvclc 
landing gear and dual controls. Empty 
weight is 77 lb., gross weight about 
1,280 lb. Maximum speed is rated at 
1 1 5 kt., cruising speed at 99 kt. M'iiig 
span is 28 ft. 
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Soviet Yak-25s Threaten NATO Border 


By Cecil Brownlow 

Raiiistein AFB, Germany— Soviet 
Union is beginning to push Yak-25 
I'laslilight all-weather intcrceptor.s into 
the nations of eastern Europe to face 
tactical aircraft of the North Atlantic 
Treaty Oteimization. 

Tlic I'fashlight, vvliich may be 
equipped vvitli long-range air-to-air 
missiles, could present a particulaily 
serious threat to N.ATO fonvard-cclic- 
lon aircraft operating from bases such 
as Ramvteiii which already lies within 
a few moments of Soviet 100-700-mi. 
ballistic missiles sites and 15 min. by 
M-28 bomber from satellite airfields. 

Convcrsclv. frontier areas of Soviet 
niilitarv defenses in the east European 
satellites lie within seven minutes’ 
range of the Convair F-102 which finally 
is l>cing hroiiglit into one U.S. fighter 
wing here to replace the venerable 
North Aiiicricsin F-S6D Sabrejet. Tlie 
F-102s will be fitted with I-Iughas 
GAR-1 and GAR-11 air-to-air missiles. 
Over-all the Soviets have approximately 
20,000 combat aircraft, 3,000 of these 
in eastern Europe, that could be throwm 
against NATO when, and if, a hot war 
should develop. 

To nrect this flircat in central Europe 
where probably the largest NVestem 
military ta^s in Europe ate located, 
tha NATO command has eommitted 
to it approximatclv 1,500 aircraft rep- 
resenting the United States. Canada, 
France and the infant but growing 
\3’cst German air forces. Such a dis- 
paritv in forces makes use of atomic 
weapons bv NATO almost automatic, 
and virtually eliminates any chance of 
a localized conventional war in Europe. 

Headquarters for NATO’s aerial de- 
fense of central Europe is located at 
Ramstcin, a large and busv U. S. Air 
Force base approximatclv 35 mi. west 
of the Rhine and about 75 mi. south- 
west of Frankfurt. Its organizational 
command, the Fourth .Allied Tactical 
.Air Force, consists primarily of a head- 
quarters staff, with the combat units it 
needs to bo effective slipping from na- 
tional to N.ATO responsibility in a 
tlieorcticallv smooth, no-time-lost tran- 
sition onlv if and when war actually 
comes. Present coinniander of the 
Fourth is Gen. Frank Everest who also 
wears the hat of commander of U.S. 
•Air Forces in Europe. 

To carry out its initial mission of 
trying to hold the line as long as possi- 
ble against Communist ground and air 
operations until help can be suminontd 
from abroad, the F'ourfh— assuming th.it 
the transfer of national units to N.ATO 
command is made without hitch— has 
in its inventory from U.S. commit- 


ments the Douglas RR-66 teconnais- 
sance bomber, bfortli American F-S6D, 
F-IOOD-F’. Convair F'-102. the McDon- 
nell RF'-lOl and the 38th I'.ictinil 
Missile AA'iiig now converting from 
the air-breathing Martin Matador to 
the mot; sophisticated Mace; from 
France wings of Republic RF-S4F and 
F-S4F aircraft, the F-S6K and the 
Mystero 4A: from Canada the Sabre 6 
and the CF-100, and from West Ger- 
many F-S4F units. Army Nike Ajax 
and Hercules units also arc beginning 
to come into the inventory and will be 
under the operational control of Gen. 
Everest. 

Aside from the Yak-25, the I1-2S. the 
Badger twiii-jct bomber and the ballistic 
missile threat, the Fourth’s known ad- 
versaries already located in the satellite 
nations include the aeinB 11-10 piston 
engine ground attack hrinihers; the 
MiG-15 with a range to hit AA'est Ger- 
man targets to areas west of Metz, and 
the MiG-17 and MiG-19 which can 
cover tactical and strategic sites in Eng- 
land and France. 

Targets in Germany 

The 11-28, operahng from airfields in 
western Russia, can attack all targets 
ill Gennany, the Lowlands. France and 
England ,ind. despite the appearance of 
halnstic missiles in nmnbers, is still 
reg.irdcd as Russian's major air atomic 
threat to Europe. Tlie 11-28 now is be- 


ing replaced in first-line bomber units 
by the supersonic Blowlamp. 

Tlic h,il1istic missiles, of course, can 
reach their targets whether located in 
western Russia or witliiii the satellite 
eoiiiplex. At least some of these mis- 
siles arc believed to be located aboard 
railway flatcars ready for launch, giving 
them a much wider range of mobility 
than the 1.500-mi. range USAF-Doug- 
his Thor now stationed in England. 

Opcrationallv, units scheduled for 
the F'ourth .Allied Tactical .Air Force in 
time of w-ar have a total of some 50.000 
people 0|>crating from 25 ait fields and 
an integrated network of radar stations 
tlnit peer from wooded W'est German 
mountainsides into the satellite atca.s 
for distances of well over 200 mi. 

At present, the breakdown of staff 
personnel for the Forrrth is 50% Amer- 
ican, 30% F'rench and 20% Canadian. 
-As the M'est German air force c.xpands 
to its program level of 1,000 jet planes 
by the early 1950s, the ratio is sched- 
uled to giadnallv evolve to a level of 
40% United States, 24% French. 20% 
German and 16% Canadian. 

The Fourth, in meeting a Soviet 
challenge from the air in western 
Europe, would be joined by the Second 
Allied Tactical Air Force in the north- 
ern part of W'est Germany, the Fifth 
in Italy and the Sixth in Greece. Its 
programed Farget area extends across 
Czcclioslovakia, Poland and East Gcr- 


So\ iet Space Plans Slipping? 

Moscow— Soviet timetable for puttiiig a manned space capsule into orbit and 
recovering it has apparently slipped considerably due to uiiloicseen development 
problems but is sb1l n high prioritv program. 

I'his is the impression gathered bv U. S. delegates to the 52nd general confer- 
ence of the Federation Aeronautiqiie Internationale from several weeks of informal 
conversations with top Soviet space medicines ic.vcarchcrs. 

Soviet technicians were gcnerallv tiglit lipped about tbeir man-in-spsicc program 
in talking with AVcstcrii delegates. Some cvcir refused to disenss Russian nraterial 
that bad already been pnblisbcd inlematioiially in their International Geophysical 
Year pa|>cis. But the following points cnict^ from these htfotmal discussio.is: 

• Soviets arc already testiirg snper-oxide systems for manned space capsule eoviron- 
niciit. Ill contnisl, the U. S. only recently let initial contracts tor experimental 

• Soviets have put a varictv of primates, inclndiiig chimpanzees, into space and 
recovered some of them successfully- Tliesc ap|iacently were straight ballistic 
missile tvpe shots with no indication that any of these life-containing capsules 
had been orbited or recovered from orbit. 

• Soviets have selected four astronauts for their first manned space capsule program 
according to the same general criteria used in picking the NASA Project Mercury 
astronauts. Soviet astronauts arc all senior aircraft test pilots with Hero of the 
Soviet Union awards and arc generally older than the U. S- Merentj pilots. One 
of the lout Soviet astronauts w-as reccntlv killed in an “experimental accident" 
but no indication wa.s given as to whether this w-as during aircraft testing or as part 
of the .space program. 

• Institute of Astro-biologv has been eslablislied at Alma-Alta where extensive 
obscrvatoiY bcilities are also available in the Altai moimbins. Much of the Soviet 
belief in tiic existence of iiilclligciit life on Macs is the tesnll of this institute’s work. 
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iniinv and into parts of Hungary and 
the Soviet mainland. 

KssenKally its wartime tasks in at- 
tempting to slow the Soviet advance as 
laid down by NATO and in the order 
of their priority include: 

• Support of external and assigned strike 

• Execution of an atomic air offensive. 

• Creation and maintenance of a favor- 
able air situation. 

• Provision for essential air defense. 

• Delay of Soviet ground advance. 

• Disniption of Soviet logistics. 

• Support of NATO land and nav-.il o)>- 
crations. 

In actual operation, its nvost im- 
mediate task would be the destruction 
of Conmiunist air and atomic striking 
forces with an offcn.se designed around 
the atomic forces of the United States 
and backed bv the conventional units 
of the Canadians, French and West 
Germans. 

The Fourth, in an effort to cut 
through the difficulties of language dif- 
ferences. varying operational concepts 
and different tv pes of often obsolescent 
equipment, plans and executes an al- 
and exercises, sometimes utilizing prac- 
tically all the forces that would be as- 
signed to it in time of war despite the 
fact that tiresc units still remain under 
national control. 

Objective of Exercises 
Exercises planned for 1959 range in 
length from one to seven dav’s and in 
scope from problems On paper to full- 
scale operational maneuvers. Objectives 
include: 

• Improving the effectiveness of the 
atomic strike force and overall offen- 
sive and defensive posture. 

• Increasing exchange of infonnation. 
tactics and data between units of the 
four nationalities involved. 

• Improving combat and reconnaissiuvcc 
procedures employed by the national 

• Testing emergcivcy defense plans to 
try to assure that thev arc realistic and 
within the capabilities of the forces 
involved. 

Nerve center of the Fourth Allied 
'I'actica! Ait Force— and one which plavs 
a vital day-to-day peacetime role in tile 
operations of USAFE— lies in three un- 
derground corridors of reinforced con- 
crete pushed into a rod sandstone hill 
in West Germany whiclr houses 
USAFE's advanced headquarters com- 
bat operations center. 

The center, vviroso homo was orig- 
inally dug by German Wehnnacht en- 
gi.iecrs, is the correlating point for tire 
radar picket stations peering into the 
air activity of tlie eastern satellites and 
would serve as Gen. Everest's opera- 
tional headquarters in event of war. 
Here movements of friendly aircraft 


and of Communist aerial activity 
sighted by radar well inside the Iron 
Curtain are carefully plotted on a three- 
story-high transparent vertical board in 
the center's operations room-friendly 
lanes in white. Communist aircraft in 

6n the Ijoard, a jagged and heavy 
red line defines the border between East 
and \\'cst Germany and behind that a 
dotted red line outlines the borders of 
a US.\FE air identification zone. The 
zone, which averages 50 mi. in depth 
from the border, is kept virtually cleat 
of all .Allied aircraft so that immediate 
identification can be made of planes op- 
erating in its confines. 

If, on the center's vertical control 
board, an orange line nudges into the 
,ADIZ-and often if it only pushes its 
way onto the heavy ted line denoting 
the border— the order goes out to 
scramble a unit of fighter planes. Some 


fighters arc alvvavs standing bv with 

make positive identification and. if 
necessary, to warn the Communist 
plane to turn back into his own terri- 
tory. 'Ilic instances of deep penetra- 
tions, however, are slight, with Com- 
munist radar controllers also keeping 
dose suncillance on traffic and order- 
ing aircraft to turn back vvlicn tliey 
press too closclv against the border. 

The orange lines of the hoard also 
give an indication of the satellite tcac- 

■Allied aircraft misjudges his position 
and wanders over the border area. 

Other major installations in the 
center include a tactical weather fote- 
c.ist unit which relays forecasts to the 
USAI'E tactical units at least four times 
dailv and a mono-robot digital com- 
puter vvliicii clccttonically works out 
blind bombing problems in advance. 


McElroy Asks Fund Restoration 


By Ford Eastman 

Washington— Defense Scctctarv Neil 
McElroy hist week urged the Senate 
Defense Appropriations Subcommittee 
to restore neatly all the cuts, and to 
eliminate most of the increases, the 
House approved in the Fiscal 1960 
defense- budget. Tliis would bring the 
total dcfcirse budget about 5100 mil- 
lion mote than the Administration 
originallv requested. 

As passed by the House, the defense 
bill provides S38.9 billion in appro- 
priations plus S421 million to be de- 
rived by transfer from the Defense 
Dcpartmcirt revolving funds, for a total 
of S59.2 billion in new obligational 
availability, c-xchuivc of military con- 
struction. The President's budget re- 
quests called for appropriations of S39.2 
billion plus S3-10 million in transfers 
for a total of S39.5 billion in new obli- 
gational authority. 

McElrov has now asked the Senate 
for S39.5 billion in appropriations, and 
by accepting the iJouse increase in 
transfers, a total obligational availabil- 
ity of S39.8 bniion. 

The net reduction of about 5-100 
million in the President's budget re- 
quests made by the House is the result 
of increases totaling 5780 million which 
was nvore than offset by decreases total- 
ing 51.099 billion and the substitution 
of S8l million of additional transfer 
authority in lieu of new appropriations. 

Of tlie S780 million increases voted 
by the House, McElroy asked that 5505 
million be eliminated bv the Senate 
and of the SI. 179 billion dccrea.se. the 
Secretary urged that 51.052 billion be 
restored. Major House cuts which 
McElroy as-:ed the Senate to restore 
in full, or partially, are; 


• All the S260 million asked for a con- 
ventionally powcTcd attack carrier for 
the Navy. 

• All of the SIO] million requested for 
the procuteiiicnt of jet navigation 
trainers, jet utility aircraft and jet cargo 
aircraft- 

• $129.9 million of the S162.7 million 
cut for procureincnt of the Air Force 
Boeing Boniarc area defense missile. 

• All of the $127.5 million asked for 
the procurement of the Air Force's 
Martin Mace surfiice-to.surfacc missile. 

• $41.7 million of the $50 million de- 
leted from Air Force procurement un- 
der the radar improvement program. 

• $129.8 million of the $131 million 
which the House slashed as a IW 
across-the-board reduction in all pro- 
curement appropriations. 

• All of the $100 million cut in con- 
tingency funds for "safcty-of-fli^it” 

Here arc Defense Department rec- 
ommendations regarding increases made 
bv the House in the defense appropria- 
tions bill; 

• Eliminate the $152 million added to 
maintain Army reserve strength at 300,- 
000 and Armv National Guard at 
■100.000, 

• Will accept an additional $200 mil- 
lion voted for the Nike Zeus anti-mis- 
sile missile program and or Armv mod- 

• WiVaccept $1,3 million of the 5255 
million voted to increase the Naw’s 
anti-submarine warfare capabilitv. 

• Eliminate all of the 585 million extra 
voted as down payment on eight addi- 
tional Atlas intercontinental ballistic 
missile squadrons. 

• AVill accept $73,4 million of the $87 
million inacasc in the Minutcmaii 
solid propellant ICBM program. 


AVIATION 


22, 1959 



Spnee Technology 


Avco Brake May Cut Satellite Weight 


By Evert Qark 

Washington— A stainless stex;l 
iable-surfacc drag brake that pen 
lower weight, more precise landing ■.on- 
trol and other advantages over fixed- 
drag Siitcllitcs has been proposed by 
.Avco Corp.'s Everett Research Liib- 
oratotv for manned orbital flight and 
for atmospheric braking on return from 
more distant flights into spaec. 

llie brake is a folding, umbrclIa-likc 
structure that allows a 20-to-l varia- 
tion in drag, offering the possibility of 
eitciilarizing elliptical orbits and giving 
a manned satellite a high degree of 
iudcisendtnce of tracking-control nets. 

'I'lic brake is an outgrowth of three 
vears of design exercises that ptojcctvd 
Avco's work on missile nose cone le- 
eiiriv techniques, 'llic work was re- 
ported bv R. A\'. Dctra, A. R. Kantro- 
vvitz, I-'. R, Riddell and P. II. Rose. 

.Vveo-Everett now is doing an an- 
aKtie.i! study for Air I'orcc on a vehicle 
(Inig brake control system for re-entry 
and rceoverv from distant space flight. 

Use of the drag brake to bring down 
a one-man svitellite in the 2,000-2.500 
lb. weight range eosts 500 lb. in weight, 
vs. about 1,100 lb, for a refrorncket 
svstcin as in Project Mercury. 

Tlie Avco brake would consist of a 
miinbcr of .020 in. stainless steel beam 
tills, reinforced with cap strips and 
covered with .001 steel wire woven 
into a cloth with a 400 x 400 mesh. 
Purositv of the cloth removes the cool 
boundary layer air blanketing the sur- 
faces and significantly increases heal 


transfer on the drag brake. To elimi- two layers of the cloth. Hie capsule 
nate this, the skin c-an be built up of i.s carried inside the brake itself. 

.0005 in, solid steel sheets cut info .At launch, the front surface of the 

eircnmfcrcntially aligned ribbons or brake, which is the front end of the 
shingles, and then sandwiched l>chvcen orbiting vehicle, fiices downward amt 


Manned Satellite Recovery Systems 


Pilot support , 
Cockpit 
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tlie ribs are folded around if like a 
closed umbrella and cor’crcd xvith a 
profedti\-e nose cone. Occupant lies 
supine on a contoured couch similar to 
that proposed for other manned satel- 
lites. 

Satellite would be launched into a 
105 naut, mi. near-circuit orbit, allosv- 
ing anything from a two-day orbit in the 
low drag, or closed, position to emer- 
gency rccos'cry in two hours. 

The small anrount of residual atmos- 
phere at this altitude is enough to 
orient the schicle into the air stream 
esen with the drag brake closed. Re- 
entry consists of scseral phases: 

• Decent from orbital altitude to the 
region from which controlled rc-cntiy 
will be made. 

• Control of drag according to a pre- 
set program for about onc-half of an 
orbit in order to achieve a given velocity 
vector at a pirticular point. 

• Fixing ol the drag brake in the 
open position at the beginning of se- 
rious heating. The vehicle then passes 
through the heating peak of 1,4801’ at 
the nose of the umbrella at 270.000 ft. 
and deceleration peak of S.2g at 233,- 
000 ft. and reaches terminal velocity 
just below 200,000 ft. Time above 8g 
is about 20 sec. 

• Drifting for some 15 min. at tcnninal 
vclocitv to a landing, which is made at 
50 fps.' at sea level. 

Landing point can be controlled to 


Tokyo— Tire bitter controversy over 
selection of a fighter for fap.in's Air Self 
Defense Force has reached a new peak 
of indecision amid a long scries of de- 
lavs resulting from conflict between the 
Japanese defense agenev and members 
of Japin's Diet. 

Latest devclopnacnt is that a new 
Japanese evaluation commission, which 
will include a team of crack pilots, vvill 
visit USAF's Edw-arcls AFB and other 
installations within the next few months 
ostensibly to gatha additional infonna- 
tion on the three contender aircraft- 
tho Grumman 98J-11 (version of ITIF- 
IF). Lockheed F-104C and Northrop 
N-156F— before a final choice is made. 

Japanese authorities ate believed to 
have all the performance data thev need, 
and the now evaluation commission is 
regarded as a move to justify the new 
postponement on a firm decision, which 
was scheduled to be made before the 
end of this month (AW June 1 5. p. 27). 

Probable effect of the new dclav is to 
push back the date when new fighter 
aircraft will become operational with 
Japan's Air Self Defense F'orcc, thus 
shortening the period before obsoles- 


vvitliin plus or minus 150 naut. mi. by 

altitude orbit, re-entrv- can be made in 
as many as 15 orbits or in less than 
a single orbit. Using the geometric 
mean drag brake position, landing point 
from 3 position 3,000 naut. mi. away 
can be varied by plus 2,000 naut. mi. or 
minus 1,500 naut. mi. 

Control system for varying drag de- 
pends only on time and acceleration. 
This eliminates the need to have pre- 
cise orbital information before a land- 
ing point can be predicted, and grcatlv 
simplifies the tracking requirements. 

Avco said the control system can 
correct the effect of ellipticity, altitude 
error at the start of the controlled 
phase, errors in knowledge of the upper 
.-itmosphcrc, and density variations of 
cither latitude or diurnal tvpc. 

Since the drag brake takes the place 
of a number of subsystems in rctro- 
rocket recovery scheme— including rock- 
ets, autopilot, orientation system, heat 
shield and parachute system for final 
landing- its reliability should be higher 
and its development should be quicker 
and less costly, Avco's researchers said- 

Weight advantage of onc-half in the 
comparison between a drag brake svs- 
tem and a rctrorockct svstcni would bo 
reduced by 100 to 2O0 lb. if a good 
ablating material were used on the 
rctrorockct system instead of a bcnl- 
linm heat shield- 


ccnce takes over. If Japan contiiuies its 
internal conflict on fighter choice, ob- 

vvith the North American Aviation 
F-S6s it now operates, fit them with ad- 
vanced equipment, and wait until the 
Mach 5 F-108 becomes av-.iilablc. 

Indications have been that the 
Japanese Defense Agency w.is sticking 
firmly to its choice of the Grumman 
9SJ, which tcntativclv had been selected 
by the Joint Defense Council on .April 
12, 1958. 'nicn this month indications 
were that, to resolve the bitter con- 
troversv between the .Agency and mem- 
bers of the Diet, both the Grumman 
98J and the Lockheed l''-104C would 
be selected. Reports were that the com- 
prontise would involve about 200 Grum- 
man 98Js and one wing of Lockheed 
F-lOJCs. 75 planes, an increase from a 
previous projection of 50 F-104C air- 
craft. Another report had it that Lock- 
heed would be given the entire order, 
thus excluding Grumman. Still another 
though less likely possibility advanced 
was that both would be scrapped and 
the Northrop N-156 cliosen as a eoin- 


Originally the United Slates was 
supposed to adv-ance about SI 00 million 
in aid to Japan to implement its new 
fighter aircraft program, equivalent to 
about J the total cost. If two types of 
fighter aircraft were to be built, costs 
would increase and U. S. aid probably 
would also rise. One report is that orig- 
inally the U. S. favored selection of 
Northrop’s N-156. would have offered 
substantial assistance for the plane to 
be built entirely in Japan. Japan also 
would have had the right to supply 
Southeast Asia Treaty Organization 
(SEATO) nations with the aircraft. 
Double Trouble 

Feeling is that it would be a poor 
choice for both the Gntmman 98J 
and the Lockheed F-1 04C to be selected 
for Japan's Ait Self Defense Force. This 
would boost the outlay for Japan's 
fighter program, would mean double 
ground equipment, a duplicate train- 
ing program for ground crews and 
fighter pilots and, with respect to any 
of the aircraft built in Japan, addi- 
tional outlay for production tooling. 

If both the 98J and the F-104C arc 
selected, chances arc that only about 
five of the 98Js, these for tet pur- 
poses, would be built in the United 
States, with the balance manufactured 
in Japan. Probably all of the F-104s 
would be built in the United States 
at Burbank, Calif,, but with some as- 
sembled in (apii from units shipped 
there. Probability is that Nfitsubishi 
Heavy Industries would be the prime 
contractor, with Kawasaki as a sub- 
contractor. Kawasaki now is building 
P2V-7 Neptiines. under Lockheed li- 
cense at the rate of about one per 
month fora total quantity of 42. 

Delay in ability to reach a decision 
cm the selection of the fighters vvill 
have economic repercussions in Japan. 
Information is that the Japanese gov- 
ernment, plus participation by Mitsu- 
bishi, already has invested a huge sum 
to establish the aircraft industry in 
Japan. Indications are that if the or- 
der for the new fighters is delayed, 
about 5 million man-hours per month 
vvill be forfeited in Mitsubishi activity 
alone, lii the Kawasaki organizatioh, 
the figure is estimated to be about 
1,480,000 man-hours. 

Japanese authorities also arc aware 
of the need for missiles. Within the 
past two or three yean, the Japanese 
government requested the United States 
to release several missiles including 
Nike Ajax, Nike Hercules, Sparrow, 
Bomarc, Sidewinder, Terrier, and 
Miglitv Mouse, for research and stiidv 
|)urpo5cs. 

( nus far, only Sidewinder has been 
sanctioned and the weapon will be de- 
livered to Japan this fall. Initial pro- 
curement probably will total about 90 
missiles. These arc to be adapted to 
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;ommunlcations equipment, m 
ind digital transducers for space 
Ites and other advanced systems 


Setting the pace in the field of evaporated Fill 
technology. Servomechanisms, Inc.'s Researc 
Laboratory is developing a whole new cancer 




would welcome the opport 
propose solutions to youi 
advanced systems problem 


As a result of new materials research by SMI, 
thin-film Magnetic, Conducting and Dielectric 
elements which exhibit highly controllable 
electrical and physical characteristics are being 
produced now by high vacuum thermal evapora- 
tion techniques utilizing electron bombardment. 

These micro-minlaturized elements 
improve system and component reli- _____ 
ability while providing a significant ~ 
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Again in today's uneasy world, we muse rely on early warning and widespread communication 
to alert and direct our modern minutemen, in the event of any hostile move to attack this land. 
In this age of long range aero-space offensive weapons, the most advanced Electronic Communi- 
cations are pre-requisite in the operation of our continental defenses. 

ECI is proud to be supplying major communications equipment to our armed forces. ..in 
surface, air-borne and space applications. Systems such as the air-oorne communication and data 
units linking the latest USAr all-weather Century Series Interceptors into the Continental 
Defense network are ECI products. 



SffKiolilll in oJmncad elaat/onic cemmanicoijnni, cnLUtlarmaarama, end dalaallan tytltmi 
fegioitol Offieei: Wojfcinglen, 0. C., Noflli Hollywood, CalH., Poro/nui, N.J., Dayloo, Okie, OoHoj,re»oi 


ortniNCS AVAItABtt tor cntiAsm and icientlals in . 


B. Conlau D,cec(et «r rnduUnal Atlations, PeUronie Cammunrcationi. lnc.,Sl.Pettrabura Florida 


CIRCLE NO. 84 REACER SERVICE CARD 


Congress to Approve Major Probe 
Of Aircraft, Missile Procurement 


the )a]xincse Air Self Defense force's 
l'-8f)I's at first. 

Use of Sideninder will he supple- 
mented by an ait-to-ait rocket, simi- 
lar to Mighty Mouse, designed and 
produced by Japanese industii'. This 
missile proliabb will be used to atm 
the l''-86D. of which 250 ate expected 
to be released to Japan b;- USAb'. 

Sharp rivalry exists boKveen the Jap- 
iniesc Ground Self Defense Force 
|.-\tim) and the Japanese Ait Self De- 
fense force for control of giound-to- 
air missiles. The Army now is pre- 
paring for the introduction of Nike 
.Ajax, to be followed by Nike Hercu- 
les. Tlic Air Force seriously is con- 
sidering the use of the Boeing IM-99B 
Bomarc, with dimming interest in the 
I'alos, which ptesiously was under con- 
sideration. 

Both the army and air force realize 
the need for Nikes and Bomarcs. but 
crux of the controi’crsv is wliich brancli 
of the Seif Defense Force should have 
tot-al control of them. 

If present projections are realized, 
Japan niav hai'C 30 Nike squadrons and 
Hawk squadrons bv Fiscal 1965. At 
that time, a number of Bomarc B 
squadrons also mav he dcploved in 
Japan. One stumhling block is Bo- 
marc B’s high price. Perhaps S50 
million to S60 million would be re- 
quired to complete a medium size Bo- 
marc B site (28 shelters), which prob- 
ably will accommodate about 56 mis- 
siles. Additional funding would be re- 
quited for the M'cstinghoiisc GPA-335 
control system- 

ill the ground-to-ground missile cate- 
gory, the Ground Self Defense Force is 
interested in Honest John and Little 
lohn, but ei'.iluation of these missiles 
and their projected use will be pha.scd 
in after the ground-to-air missiles arc 
in the picture. One Japanese company 
now is deieloping an experimental 
eround-to-ground missile projected to 
have a range of approximately 300 mi. 


AEV/ASD-1 Contract 

\5'ashiDgton— Ail Force airborne eicc- 

ASD-1 will be devcto]icd bv an indus- 
trial team of eight companies beaded by 
Airborne Instruaicnts Lnboratorv, divi- 
sion of Cutlcr-Ilarnmcr. under a S38.9 
iiiilliuii contract icecatlv aw-arded by 
HeadqiiartCTS Air Materiel Comniand. 

Development Center's Aerial Reconiuiis- 
sance Laboratory. 

Other members of the team arc Aero- 
jct-Ccneral. Filtrnn, Haller. Raymond & 
Rronn. Ravtheon, Sperrv Gvioscoiie. 
Sylvania, and Teinco. Director of the 
program is R. N. Close of Airborne In- 
sfrmnents Labonitory. 


By Katherine johnsen 

Washington— Congress is expected in 
the near future to approve a major 
study of military procurement practices 
—particularly in the aircraft and missile 
fields— by the House and Senate Armed 
Services Committees acting jointly. 

The investigation was authorized last 
week— in legi^afion extending renego- 
tiation law— by the Senate Finance 
Committee, headed bv Sen. H.irtv F. 
Byrd (D.-Va.). It would be followed 
by a thorough studv of renegotiation 
by the Joint Committee on Intctnal 
Revenue— consisting of mcinbcrs of 
House Ways and Means Committee 
and Senate Finance Committee. 

St.iff studies on the first phase— pro- 
curement practices— would be c-atried 
on during the summer, with public 
hearings following, possibly this fall, 
blit more likely in the ne.xt session of 
Congress convening in Januarv'. 

A spokesman for Aerospace Indus- 
tries As-vii. vvxilcomcd the two-phase 
proposal of the Byrd committee as “even 
better" than the study of renegotiation 
procedures by a congressional commit- 
tee which has been urged by the in- 
dustrv. “If the studies ate fair and open 
—and 1 hope they will be considaed 
studies and not investigations— and 
everyone is given a chance to put facts 
in the record, thev ate all vve would 
ask for,” the spokesman commented. 
Industry Apprehension 

There is great appielicnsion in the 
indnstiy, though, as to the timing. 
Congressional niticisni of military pro- 
curement— of over-pricing bv aircraft 
and missile manufacturers (AW June 
15, p. 27). of alleged industry efforts 
to weaken renegotiation law (AW' 
June S, p. 26), of the hiring of fonner 
military officers and defense officials by 
contractors, of alleged "munitions 
lobbv*’ influence on weapons decisions 
(AW June 8. p. 25)— is at high-tide. 

Meanwhile, there were these de- 
velopments in milibtrv procurement: 

• Senate Finance Committee voted to 
extend renegotiation law “as is" for 
two and a half years, to Jan. 1. 1962. 
Tile committee eliminated a series of 
aniendme-nts attached by House W’ay-s 
and Moans Committee (AW Mav 18, 
p. 29), and approved bv tlic Ifousc, 
wliicli Rep. Carl Vinson (D.-Ga.), chair- 
man of House .Aniied Services Com- 
mittee, charged were promoted by air- 
craft and missile niimufactiircrs for their 

• House .Armed Services Investigating 
Subcommittee aiming tu open hc-.irings 


on charges of influence by former mili- 
tarv officers and civilian [scrsonncl on 

f rociireinent by the second week of 
uly, sent comprehensive questionnaires 
to the too largest defense contractors 
and their major subcontractors. Tlic 
subcommittee’s investigation vv-ill in- 
ciiide all former Defense Department 
sccrctarv-lcvcl personnel, as vvell as mili- 
tary officers above the rank of capFain, 
former congressnien and congressional 
employes, and former employes at the 
White House and other executive agen- 
cies hired bv defense contractors. 

• Rep, Alfred Santangelo (D.-N. Y.), in 
a speech on the House floor, singled out 
for criticism USAF' Lt. Gen. Clarence 
S. Irvine, who retired April 30. (AW 
June 1 5 p. 37). He declared; “(Bill) 
Irvine, who. until a month ago. was the 
Air Force deputy chief of staff for ma- 
teriel and who advocated greater dis- 
tribution of the defense contracts 
among smaller companies, w-.is hired and 
engaged bv Avco Coip. before his re- 
tirement . . . Avco Corp. has several 
major Air Torce contracts, but is con- 
sidered one of the smaller defense con- 
tractors. This announcement should 
have genctated ... an intense curiosity 
over the relationship of defense con- 
tr.iets and the pragmatic expedienev bv 
large corpor.ilions who hire retired mili- 
tary officers for new or mote defense 
contracts . . 

• General Accounting Office pushed its 
compreiicnsivc investigation of manage- 
meiit of USAF ballistic missile program 
with flic goal of making a report to 
Congress within a month. Tlic report 
will go to the Appropriations, Armed 
Services, and Government Operations 
Committees of the House and Senate. 
• Senate .Armed Services Committee 
postponed hearings on new militarv pro- 
cuteineiit legislation, scheduled to start 
June 22. A new tentative date of Julv 
1 3 has been set. but it appears the hear- 
ings will be only perfunctory in view of 
the prospect for the joint military pro- 
uircinent study proposed by the Byrd 
committee. 

• House Armed Services Investigating 
Siibcoiiiiiiittce released a US.AI' instruc- 
tion telling its negotiators not to be 
“preoccupied” with coiitractors' profits 
and cost estimates. The insttuction 
said that "government procurement is 
|5riniarilv concerned with the reasonable- 
ness of a negolipted price and only sec- 
ondarily with the eventual cost and 
profit." Tlic instruction was revoked a 
few weeks ago. after General Account- 
ing Office repotted 14 cases of over- 
pricing on USAF contracts totaling S30 
million. 
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TEHEPUbHU HQIKtiEPEIIIlllfl 
6EHERAL COMF.EREHCE 
CONFERENCE EtH^ALE 
CONFERENCIA GENERAL 


OPENING SESSION of t)io SZiid gcncTjl conference of the rcdcration Acronaiitiqiic In tenia tionalc in tlic Hall of Cnhinms of the House of 
Unions in Moscow shows E. N. StC]iunov. |>rcsidcnt of the Chkalov Central Aero Club of the USSR, welcoming delegates and visitors 
from 30 countries. Among those on the dais arc lacquclinc Cochran. K.Al president; Marslial Simeon Zhavaronkov. deputy director of 
Veroilot; .Andrei Tupolev, winner of the FAI gold medal; Marshal Konstantin Vcrshiiii.i, chief of the Red Ait Force; Col. Gen. Belov, 
head of DOSA.AF; and Alexander Yakovlev, Russian helicopter and alTwcathcr fighter designer. 



FAI Re-Elects Jacqueline Cochran 


Moscow— I'cclcnitioi] Acronaiitiqiic In- 
tcmiitioiialc rejected an immediate ex- 
tension of its jurisdiction to serve as the 
officiul record agenev' for outer space 
.tchievcniciits at its ^2nd general con- 
ference litre but indicated it might 
consider sucli extension fav orablv in the 

The outer space issue was presented 
hy the United States delegation headed 
hy 'Iliiimas Lanphier, president of the 
Xationa! .Aeronautic .Assn, as a result 
of an agreement reached by the I'.AI 
•istronauticnl eomniittee at Las \AgJs, 
Nev.. ill .April. The rccoinmciidations 
urged that if siifBcicnt technical per- 
sonnel was not available in I'.AI to 
handle tlic task that the International 
Astronaiitical Federation ho requested 
to supply the necessary scientists. 

Ilie tecominendation also ettged that 
an appropriate program he presented to 
FAI for guiding space rcscatcli “in tlie 
direction best suited tn tlie needs of 
liuinanilv." Also tcjcctcd was a Yugo- 
slavian proposal tliat the general coii- 
ference he held every two years instead 
of aiiniiallv. 

Jacqueline Cochran of tlic U. S. was 
re-clccicd prcM'dcnt and Jacques Allez 
of I'rancc «as le-clectcd; first vice presi- 
dent. Batccloiia, Spiiiu was selected as 
tlic 19fiD general conference site. 

.Aiming tlic recipients of major FAI 
awards presented by Miss Cochran at 
the Moscow meeting were; 

• Andrei Nikolaevich Tupolev, coii- 
struetor general of the USSR and 
member of its academv of sciences, the 


I '.AI gold medal for his work in aviation 
from 1901 to the present, during which 
lie designed and constructed more tlian 
120 different models of ;iircraft includ- 
ing the Tu-104 jet transport series and 
the 'Tu-114 turboprop transport. Tupo- 
lev’s airaaft have set 35 international 
(‘fficial records. He w-as a ]jilot and is a 
member of the USSR Chkalov Central 
Aero Ciub- 

• Capt. Walter W. Irwin. USAF, tlie 
de la Vaulx medal for setting a new 
world .ihsohite speed record of 1.404.19 
iiipb. in a Lockheed F-I04 Starfiglitcr 
(.AW May 26. 1958, p. 34). 


• Wolff Uirtli, German glider pilot and 
instructor, the Liliciitlial medal for his 
work on behalf of gliding since 1920. 
including the setting of many glider 
record and Ills devotion to training 
glider pilots in many parts of the world 
despite the use of an artificial leg. 

l^aul Tissandier diplomas were 
awarded to flic following in tlie U. S.: 

• Olive Ann Beech, Wichita. Kan. 
president of the Beech Aircraft Corp. 
inanufactuters of sport and e.xccutivc 
aircraft. 

• Bertrand Rhine. Los Angeles, vice 
president of the National Aeronautic 
Assn, and chief of its record timing 
organization for niani' vears. 

• Paul A. Schweizer, Elmira, N. Y, 


ANDREI TUPOLEV, Soviet designer who received the FAI gold medal, picscuts Jacqueline 
Cochran, FAI president vvith a special medal depicting the Tu-104 jet transport and a 
dove of peace enclosed in a circle of gold. On Tupolev’s right is Marshal Zhavaronkov, 
dei>uty director of Aeroflot, and E. N. Stepanov, president of the Chkalov Central Flying 
Club of tbe USSR and conference bost- 
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SOVIET DELEGATES tn the F.AI confcTence chat with U.S. 
visitors on the clubhouse balcony of the Chkalov Central 
Aero Club, at Tushino. From left to right arc: Gregory 
Zhagaritchiskv, deputy public relations director for Aeroflot; 
Alexarrder Yakovlev. Soviet helicopter and all-weather fighter 
dcsigmrr; Sergei Ihushiii, jet bomber and transport designer, 
and Ralph Atex of Sikorskv Aircraft and president of the 
American Helicopter Society. 



JACQUELINE COCHRAN, Fedcralicii Acroiiautiqne Inter- 
nationale president greets three K.Al gold medal wimieis. 
From left to right, James II. Doolittle, president of Space 
'Technology Laboratories: .\ndtci 'I'upolcv and Lt. Col. 
Charles Yeager, first pilot to fly faster than the speed of 




MASS PARACHUTE DROP front a formation of nine B-II 
militarv transports is made by niembets of flic Chkalov 
Ceutial Flying Club as the finale to their air show staged 
for delegates to the FAI 52iid general conference in Moscow. 
Air show was held at the chib's headqiiattcis on Tushino 
airdrome on the outskirts uf Moscow. 
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"We see engines as their owners 
never see them... inside out” 

says John Sfuber, Vice President and General Manager, Minnesota Airmoiive, Inc., Minneapolis 



“When we inspect an engine, we see the condition 
of valves, pistons and other vital parts. We've learned 
from our observations that Te.>caco Aircraft Engine 
Oil is a big step toward effective preventive mainte- 
nance, and we recommend it to give our customers 
in-flight engine performance they can count on.” 
Dependable Texaco performance is one good 
reason why; 

During the last 24 years, more Revenue 
Plane Miles have been flown by the Sched- 
uled Domestic Airlines on Texaco Aircraft 
Engine Oil than on ell ether brands com- 

Let a Texaco Aviation Representative show you 
the many benefits fixed base operators are offering 


their customers by recommending Texaco lubricants. 
Just call the nearest of the more than 2,300 Texaco 
Distributing Plants, or write: 

Texaco Inc., Aviation Sales Department, 135 East 
42nd Street, New York 17, N. Y. 



TEXACO 

LUBRICANTS 
AND FUELS 
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|)rcsident of the Soaring Society of 

• Steve Wittman, Oshkosh, Wis-. 
famous racing pilot, for hi.s amtrihu- 
tinn to closed course air racing. 

Three new groups were admitted to 
membership in FAi. They are the Ko- 
rean Institute of Cisil Araation (South 
Korea); the Central Aero Club of the 
Democratic Republic of North Korc;i 
and the Federation Royal Maroc-ainc 
des Sports Aeronautiques. 

proposal by Miss Cochran to es- 
tablish a special I'AI award for any 
aircraft that simultancouih- held three 
world records was rejected by the dele- 
gates primarily on the USSR's objection 
tliat only a military plane could win 
such an award. 

Miss Cochran also proposed estab- 
lishment of an FAI foundation to fi- 
nance inacased youth actisity in a\ia- 
tiou. The USSR delcg-.ition headed by 
K. N. Stepanov supported this ])ro|)0'ail 
on the grounds that it could expand 
avuition in the underdeveloped areas 
of the world and also expand the scope 
of FAI activities. 

Chkalnv Central Aero Club of the 
USSR, headed by Stepanow «-as host 
to the conference. 

Among the prominent Soviet offi- 
cials «ho participated in the meeting 
were Marshal Simeon Zhavaroukov, 
deputv chief of Aeroflot; Col- Gen. 
Belov, chief of DOSAAl', the voluntary 
organization for the support of the 
military services which sponsors much 
glider, parachute, helicopter and light 
sport flving in the USSR; Marshal Kon- 
stantin Vershinin, chief of the Red Air 
I'orce. and l.t, Gen. Sergei Shatilov of 
the Central Aeto Club. 

Tvvo Soviet deputv premiers, .Ana- 
stas Mikov-an and Frol Kos,slov also 
addressed the FAI deleg-ates- Mr. Miko- 
van deplored the fact that it was not 
possible for foreign airmen to fly freely 
over all portions of the USSR. 

"T7iis is piirclv for defensive reasons. 


not offensive policies," he told the dele- 
gates at a lavish dinner Miss Cochran 
sponsored for the conference at the 
Sov ictskaya hotel. “This is because our 
military ])Cople think your people in 
the Pentagon have some funny ideas. 
Maybe what we need to do in both 

work toward the dav' when it will be 
possible for \ou to flv vour sport planes 
freely over aiiv country- in tlic world." 

Mr. Mikov-an also suggested that if 
the foreign ministers conference in 
Geneva failed to produce a solution to 
the Berlin problem it might be vvise to 

cerned and ask them to solve the prob- 
lem. 

Mikovan’s speech w-JS heavily cen- 
sored by official Soviet censorship 
when filed to the United States by resi- 
dent correspondents of U- S- newspaper 
and w ire sen ices. 

Chkalov Central Aexo Club mem- 
bers staged ail air show- at their rushino 
airdrome clubliousc for the I’Al dele- 
gates featuring a fly-by of the Tu-10-4B. 


11-13 and An-lOA jet transports; the 
Mi-4, and jet powered Mi-h helicopters; 
the Yak-24 twin rotor helicopter and 
the Kamov Ka-H coaxial rotor lieli- 
coptcr. The An-14 STOL transport 
gave a startling demonstration of its 
performance-getting airborne with less 
than 50 ft. roll from a standing start 
and climbing out at a steep angle. The 
,\n-14, vvliicn has just finished its de- 
velopment tost trials and is scheduled 
to go into service shortiv with Aeroflot 
as a fecdcrliner and Imsli plane, also 
completed its landing roll in less than 
than 100 ft. after touchdown on an ex- 
trcniclv steep approach angle. 

Otlicr features of the air show in- 
cluded spcctncidai aerobatics in a new 
metal liigh speed glider designed by 
Oleg K- Antonov which included out- 
side loops and a 200 mpli. low altitude 
|5ass across the Tushino grass airdrome: 
formation aerobatics by another glider 
trio and balloon busting contests be- 
tween tciims of Yak-18 trainers with a 
referee observing the competition from 
a Mi-1 helicopter. 
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MOST 
OF THE 
ANSWERS 
MUST BE 
KNOWN 
IN 

ADVANCE 



Today's space-probing missiles, such as the giant 
Atlas, blast off into space for the express purpose o( 
getting ansuierj. But before the end result can be 
achieved, the missile components must be proved 
reliable — and here’s where STELLARDYNE plays s 
vital role! Testing missile components and systems 
essential to flight — pre-testing components to assist 
in eliminating malfunction . . . obtaining the answers 
that MUST be known in advance — this is the 
important task STELLARDY'NE is performing- 


STELLARDYNE’s space-age Laboratories and 
Organization provide complex testing capaljilities for: 


DEVeLOPMENT TESTING 
QUALIFICATION TESTING 
PRODUCTION TESTING 
INSPECTION TESTING 


RELIABILITY PLANNING. 
EVALUATION and CONTROL 
ASSISTANCE IN PERFECTING 
BUILT-IN RELIABILITY 


RESEARCH IN MISSILE EVALUATION 


STELLARDYNE’s experienced staff and precision 
equipment combine to offer rapid, economical and 
relinhie precision testing . , . provide a wide range of 
techniques for meeting your specific requirements. 



STELLARDYNE provides a complete facility 
insuring the optimum in test performance. When go» 
rcqtiire the answers in advance, ask STELLARDYNE. 
Your inquiry is invited. 


STELLARDYNE 

LABORATORIES, INC. 

1525 Cuyamaca Street • Gillespie Field • El Cajon. California 
Dial Hickory 4-TEST or HI 2-1693 
Los Angeles; STate 2-7679 

WRITE TODAY FOR ILLUSTRATED FACILITIES BROCHURE 
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RUSSIAN Mj.6 twin jet liclicopK't designed bv MUiJii Mii is shown in Higlit witii j iicw' iiiovnhic semi-span wing in ]irc|xirntion (or its 
pljinicd assault on the world absolute speed record for helicopters. The movable wing- located on both sides of the fuselage, is used to 
unload tlie rotor blades under certain flight conditions. Mi-6 is [Mwered by Iwn S.^OO Ih. tlirnst Soloviev gas turbines and iias a 
small g-js turbine inomited above and between the main engines as an auxiliary jsow'cr source. Also note streamlining of upjicr fuselage 

Mi-6 Helicopter to Attempt Speed Record 


By Robert Hotz 

Moscoss— Russia’s t'viu jet powered 
\Ii-f) helicopter will attempt to shatter 
tlic world speed record for hclico|)ters 
within the next hO davs and set a new 
mark of more than 20i) itipli. Plans for 
tlie So\ict lielicojJtcr record attempt 
were disclosed to dolegiites at tlie I'ed- 
er.itioii .^cronantiqne Inteniatinnale 
confeteiice here by Miliai! Mil designer 
of tlie Mi-6 and other single rotor hcli- 

’Ihe piesciit world speed record is 
162. S inpli. set bi a Sikurski S-s6 lieli- 
ciipter. 'Ilie Britisli Inurcy Rotodi ne set 
a 191 ni|)h. record in level flight hut 
used two Napier Eland tur)>U|5ro)> en- 
gines for forward sjieed after imloadiiig 
tlie rotor. 

Aerodynamic Breakthrough 

Mil indicated a major breakthrough 
ill liclicoptcr aerodynamics had enabled 
tlie Mi-6 to reach tlic lung sought 200 
inph. level flight goal of helicopter dc- 
.signers on botli sides of the .-Ul.mtic. 
Tlic Mi-6 liad earlier encountered de- 
velopment problems that had re.vtrieted 
its forward speed to about 90-100 niph- 
hut tlic '■|)re-.ikthroiigh" plus otiicr 
modifications have produced a better 
than 200 inpli. forward speed capability 
in its present configuration, according 
to Mil. 

Among the inodifleations noted dur- 
ing the Mi-6 flyysast at 'I'lishino. and in 
newly released pictures, are a inov-ablc 
venii-s]).iii wing located higli on the 


fuselage just behind the rotor head, re- 
moval of the wheel jsiiits and fairings 
on tlie main gear and a new streamlined 
configuration of tlie top fuselage below 
the rotor head. 

I'lic Mi-6 has a maxiimini gross 
weight of 70.000 lb. -and an empty 
weight of 41,000 lb. .Mtliough designed 
primarily for gcxilogic survey work in 
cataloging Siberia's iniuctal resources, 
it can canv ,S0 pas.sengets in a Ir.msport 
configuration. It is powered by two 
Soloviev L^OO lb. thrust gas turbine 
engines niuiiiitcd on top of the fuselage 
witli tail jsipcs exhausting to each side. 

Earlier this summer the Mi-6 claimed 
two new load carrving records operat- 
ing from the helicopter development 
test field near Kliimki. a Moscow sub- 
urb (AW May 25. p. 84). On one 
flight the Mi-6 carried a payhxid of 
1 1.025 lb. to .ill altitude of about 
18.045 ft- topping the previous mark of 
12.220 ft- bv a similarlv loaded Sikorsky 
S-56. Two hours after this flight the 
Mi-6 lifted 22,050 lb. to 16.045 ft- sur- 
passing its own previous record for this 
load. 

Geologic Survey 

Designer Mihail Mil built the Mi-6 
primariTy to meet a rcqnireiiicnt for tlic 
geologic survey of Siberia and 30 ma- 
chines have been ordered to date for 
this work. Live Mi-6 helicopters liave 
been built for the development test 
program; one was destroyed in an acci- 
dent. ’I'lie large cubic footage of tlic 
Mi-0 cabin is designed to accommodate 


trucks. hcavT drilling rigs and catcrpillat 
veliicics plus tlic personnel requited 
for the geologic survey teams. It has 
a rear clamshell loading door with in- 
tegral ramp. Eor the Siberian work it 
is requited to carry a 12 ton hxid to 
12.000 ft- to Ojicrate in the Ural moiin- 

Helicopter vs. VTOL 

Mil has been discussing a transport 
configuration of the Mi-6 with both 
Aeroflot, tlie Soviet airline and Sabena. 
the Belgian national airline that now 
operates tlie largest commercial heli- 
eopler tr.msjiort network in the world. 

r'rom comersations with otlier So- 
viet helicopter designers, including 
•Mexandet Vakovkv, vvhii works in the 
twin rotor designs, and Nikolai Kamov, 
who sjiecializes in coilxial rotors, EAI 
delegates conelndcd that the Soviets ate 
plaeing heavy emphasis on lieUcopter 
development for both military and civil 
purposes and have virtually abandoned 
Vl'OL type research after conducting 
experiniental tests with a turbojet 
\"VOL simihir to the Erench Siiecma, 
British Rolls-Royce and U. S. Ryan de- 
vclopmeiit.s and another turboprop 
powered configuration using the tilt- 
wing principle. 

Among other Soviet liclicoptcr devel- 
opments arc: 

• Yakovlev is working on a new twin 
rotor configuration even larger than Ins 
Yak-24 model which is still in produc- 
tion for both military and cival uses, 
'i'lie military version of tlic Yak-24 ear- 
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Convair Proposes Five-Ton Satellit'e 

CoiiligiiRitioii of a fivc tim satellite \-chicle proposed by Convaii-Astionautics to orbit at JOO-mi- Hltiliidc (AW )mic 15, p. 31) is sliosra 
ill model form. Tlic foiit-nian s-cbicle could be used as a space laboratory or as a training statio.i for space flight cicus- Station could be 
boosted nito orbit by Atlas>Ccntaur conibinab'on. Rails on sides of vehicle uoiild permit lengthening of vehicle to malce a longer turning 
avis. 'I'his would increase artificial gravity effect achieved when vehicle is rotated on its longitudiiuil axis, tbcrebv combatting wciglitless- 
iiess. livfension would also give crew added protection from atomic auviliary power snppK- Center section is Ceniam upper stage. 


tics 41 troops or an assortment of small 
urtillcrv and vehicles while a 30-passen- 
gcr lersioii has been built for Aeroflot. 

• Kamov Ka-lS is in hirge scale produc- 
tion priinarilv as an agricnltural pest 
coirtrol machine- It is equipped to use 
hotli insecticide dust and liquid sprays 
nird can niny a 600 to 800 lb. spray 
load. Heavy don nn-ash from the coaxial 
rotors provides unusually good dusting 
performance. Ka-15 is also in service 
with Aeroflot on mail runs. 

• More than 6,000 helico|>tct pilots 
liavc been trained in the Soviet Union 
since M'orld War il, most of them on 
the Mi-2 two place training helicopter 


Top Contractor's 

Wuvliingtnii— Boeing .Xitplauc Co. 
again led the list of IQO U. 5. coirrpanies 
and their 144 subsidiaries that received 
the largest volnnic of military prime 
contracts for the calendar year 1958. 
Nest in order were General Dviimnics 
Corp.. General Klcctric Co.. Locichced 
Xircraft Corp. and North American 
Xviatiou. Inc. North .Xmcrican moved 
lip from seventh plaee on the Piseal 
195S list (AW Feb. 23, p. 117) tn re- 
place United .Aircraft Corp.. w-liieli 
dropped to 14tli plaee. Chance A'ought 
\ireraft. Inc., dropped from 12tli place 
in Fiscal 1958 to iSsth in the new list. 
Gnimmaii .Xircraft I'.ngiucering Ccit|>. 
dmpt>cd from 21st to 47tli place. Thio- 
hol Chemical Corp. moved up from 5]st 
to 39th and Clirvsler Corp. from 20tli 
to I2tli. Boeing was awarded S1.894.- 
500,000 nr 8% of the 523.817,100,000 
total awarded to the 100 com|)aiiies. 
'I'liesc companies received 517,633.400.- 
000 or 749fi of the total defense con- 
Iraets awarded in Calendar 1958. They 
subcontracted 49.59f of this. 


which is seen in quantitv on almost 
every civil aitporl in the USSR. 

• Central Aero Club has condiictccl 
large soilc helicopter sport competitions 
in spot landings, flights over obstacles 
and on a ptecisclv operated triangulat 
course oinphiisbin'g pilot skill. Club is 
ninv taking initiative in establishing in- 
ternational standards for such coinpcti- 
lion in which helicopters competing ate 
li.mdicnpped according to performance 
characteristics to place competitive em- 
phasis on pilot skill. 


News Digest 


.Xgtccincnl may be tcaclicd .sliorth 
on csbiblishing the third site of US.AI-'s 
liailisHc Missile Harlv Warning Svstem 
(BMKW'S) near Prestwick, Scotland. 
Target detection and tracking daW from 
the Prestwick site will go to Btiti.vli de- 
fense personnel as well as North .-Ainct- 
ican .Air Defense Command. 

rintire X-15 glide flighf was made 
with use by North .Ameriam pilot Scott 
Crossficld of the sidearni control lever 
rather than the conventional center 
control stick. Sidcarm conttol is de- 
signed principally tor high-g flight 
forces and requires onlv wrist move- 
ment to maneuver the aircraft. 

Radio Corp. of .America has been se- 
lected by .Ait I'orcc to develop its new 
466L electronic intelligence data proc- 
e.vsing system (AW Mav 11, p. 23). 

Winner of 1959 Harmon Irophv is 
Maj. .Andre Kdoiiard Tureat, of hrancc. 
cliief test pilot of Nord .Aviation and 
fomier ditcctor of flight test school at 
llietigny. He was named vvinnei for 


being world’s first test pilot to cxct'c ' 
Mach 2 in a ranijet-|Vovvcred experi- 
mental aircraft, the Nord Gtiflon 2. 

Western Allies are easing their re- 
vtrictions on W'est German missile pro- 
duction to allow the coimtrv to 
participate in Kimmean conimnnih 
production of .Armv-Raviheon low alti- 
tude anti-aircraft missile- Restrictions, 
which arc being w-aived for Ihnvk onlv. 
limit West Germans to ptodnetion of 
missiles with a length of no more than 
6f ft. and a diameter of ahinit 12 in. 

Grumman .Aircraft Engineering Cot)), 
will build 10 S.A-16B .Albatrovs am- 
phibians for Royal Canadian Air Force 
rescue and utilih use. Tlunigli Canada 
dropped its usual preference for build- 
ing the airplane in Caiuuia under license 
hccansc of the small mitnber involved. 
Grumman agreed to subcontract put of 
the airframe to Bristol .Acto Indnsftiev 
and also to let a 51 million contracl 
for components tor U- S. Navv S2I' air- 
craft to a Canadian C(im|wm. Enamel 
and Heating Ptodiicis, I.td. Further, 
Wright R1820-S2 engines, built bv Ca 
nadian Pratt & Whitney for Canadian- 
built S21''s, will be used in the S.A-16s 
instead of R1.S20-76 engines originalh 
specified. 

Feasibility studies for large miclesit 
ptnvcrtd helicopters have been eoni- 
pletcd for the .Air Force by Bell Heli- 
copter Corp. Single and multi-rotor 
vehicles no to iOO.tlOO lb. gross weight 
and 500 ft. in length with mote tban 
200 iiipli. cruise S|)cexl wete coitsideted 
ill the study. Niicle-.ir engine and 
shielding weight are considered to l>e 
lower for such helicopters than for high 
performance aircraft because of a lower 
power required. 
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AIR TRANSPORT 


Continental Foresees Trunkline Mergers 


Airline plans its jet equipment and finance program 
to prexent loss of its identity as seat-miles increase, 
Bv L. L. Doty 

Los Angeles— Continental Air Lines has mapped its jet transport program 
on the strong supposition that trunkline mergers are inevitable within the 

Tlie airline is basing its prediction on the theory that the rapid expansion 
of available scat miles resulting from a vvidcscale introduction of high-speed, 
Iiigh-capncitv jet equipment will drive a numher of small carriers into partner- 
ship with their stronger colleagues. Just how many companies will be 
involved in the forecasted dovetailing of routes Continental is not prepared 


However, the iiirline is convinced 
that the companies which will retain 
their identities through the merger 
period will be those companies which 
liiiv c avoided certain costly mistakes in 
kninching their re-equipment programs. 
Continental Program 
To ensure its future— to make cer- 
tain that it will not be swallowed up 
in an enforced merger— Continental 
has patterned its jet program this way: 
« Tlic airline has planned its financing 
covering its current rc-cqiiipmcnt pro- 
gram so as to he out of debt bv 1963. 
Famed income thus will not become 
bogged down in fixed charges to pre- 
vent reinvestment in the even newer 
equipment that Continenhil feels the 
industry will be forced tn purchase 
within the next five vearx. 

• Over-investment in any single type 
of equipment has been avoided. First 
of the eight '‘regional" trunklines to 
iiiaiigiiratc turhojef equipment, the air- 
line will he offering 807f of its avail- 
able scat miles with turbine aircraft bv 
the end of the year. Its present fleet- 
two Boeing 707s with an .additional two 
to be delivered in July and August, I 3 
A'ickers A'iscoiint SlOs. five Douglas 
DC-7Bs and one DC-6B— ha.s been care- 
fiillv keved to the route structure of 
both medium-haul .md long-haul runs. 
Continental was the first major airline 
to dispose of its .surplus piston-engine 
fleet. 

• Competition against major trunklines 
on its Chicago-K.insas City-Denver- 
I.os .Angeles route was developed to 
avoid the use of equipment inferior to 
that of its competitors. Tlic carrier 
held off the inauguration of the Chi- 
cago-I.os Angeles service until it was 
able to mate]) its competitors with 
OC-7s. Thus the c.arrier attained im- 
mediate prestige in the market. That 


this po.vition was strengthened last yc-ar 
witli tire introduction of Viscounts is 
demonstrated by the fact that 309f of 
the first-class business in tlic market 
now belongs to Conlincnlnl. 

• Route pattern of Continental has 
been strengthened substantially. Its 
Cliicago-Los Angeles route makes it a 
natural partner tor carriers with higli- 
densitv routes in tire east. The airline 
is conducting a strenuous campaign to 
transfer its small intermediate cities 
with low traffic potentials to loe.il serv- 
ice carriers. It is seeking nonstop tights 
from Chicago. K.insas City. Denver, 
Los .Angeles and Sun Francisco. It is 
.il.so looking for routes friiin its Texas 
cities to the West Coast. 

Robert h'. Six. jnesident of Con- 
tinental. is convinced th.it these fac- 
tors will carry Iiis company tirrough 
the merger period without threatening 
any loss of its identity, management 


Supersonic Transports 

Los Angeles— Interest in supersonic 
jet fr.ms|>oits bv Continental Air Lines 
President Robert F. Six and his top-level 
staff has convinced these offieials that 
development of such an aircraft is not as 

licved. 'Flieir guess is that a prototype 
will be completed vvitliin five years and 
that the supersonic plane will pity a sig- 
nificant and practical role in commercial 
ait transportation. 

High cost of the aircraft, they say, 
could he offset Ihrnngh pooling airange- 
iiieiits among the airlines, through a 
joint-purchase plan or through lease by a 
purchaser 10 o(>cratOTS. Because of its 
high speed, the supersonic airplone. un- 
der a pooling agreement, could serve 
Iniig-hanl routes of several airliiics during 
its dailv |)Uiiod of utilirsih'on. 


makeup or key personnel structuic. In 
discussing the possibilitv of sm'alltr 
airlines being forced into meters be- 
cause "this business is so expensive." 
Six says: 

"That may be right for any airline 
which doesn't have the finimcing, the 
equipment, the p.vssengCT service, and 
the people . . . but no have them all." 

On his equipment ptogtain he said 
that "we arc looking at short-ianec 
jets for use over the Southwest-CaU- 
fornia runs and long-range interconti- 
nental Booing 707-’20s or forward-tan 
l20Bs for the Honolulu niii.” Looking 
even farther in the future. Six and liis 
staff liavc made detailed studies of su- 
personic jets on grounds that tlic high- 
speed aircraft arc less than five years 
away— a sharp contrast to the 10-15 
years forecast being made gcncraHv 
tliroughoiit the industry. 

Continenbl's current re-equipment 

H ram— involving a total cost of S64 
on for the Boeings, Viscounts and 
DC-7Bs— w-as launched in 1955 when 
the carrier’s net worth amounted to 
S5.5 million. To back this iiivcshnent, 
the airline has employed a number of 
financing devices— none of which in- 
volved oqnitv financing. 

Equity Financing 
Issuance of new stock has not been 
included in tlic ovct-all program be- 
cause of doubts that large bulks of com- 
mon sliarcs could be sold successfully at 
the time tire refin.mcing was phinned. 
However, the airline has indirectly 
achieved a larae-scale cqui^ financing 
undertaking through the issuance of 
two series of convertible debentures. 

As of June 1. S7.3 million of a S12.5 
million. 5|% convertible subordinated 
debenture issue had been converted to 
common stock at S6.50 pet sliarc. .A 
total of S3.3 million out of 54.125,000, 
43% convertible siibordiiiiited deben- 
tures had been converted to common 
stock at 57.96 per share at the siime 
time. Company’s stock, wliicli is listed 
on the .American Stock F.xcliimgc. has 
varied behveen a high of lOt to a low of 
~i during the vear. 

Effect of the conversions is illav- 
trated by these figures: at the end of 
1958, Continental had 755,000 shares 
of common outstanding with a total 
of 3,300 stockholders on record. As of 
June 1. there were 1.640,000 shares 
outstanding and meorded .stocklioldcrs 
totaled 6.700. Privately, some coni- 
paiiv officials are predicting that the 
lUimba of stockholders will teach 1 3,- 
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Caravelle Prototype Lands at Moscow 


Prc\icw of Air France Caravelle jet service into Moscow was jirovidcd by llic arrival of one of the pr<*totvi>c CanivcIIes at Moscow's 
Vnukovo airport bringing the French delegation to the 52nd general conference of the FcafcTatiun Acionautiqiic Internationale. The Cara* 
vcllc shown at Vnukovo with a Tn-104B of .Aeroflot in tire background is cspectcd to begin Paris-Mosenw service in November with o stop 
at Warsaw, replacing the Super Constellations that arc now competing with Tu-104 twiu jets of Aetoflot on this route. 


000 during the next few years. 

Interest savings resulting from tlie 
conversion of the debentures to com- 
mon stock arc. of course, looked upon 
bv officials as an important factor in 
the current refinancing program. 

Continental also holds a S26.5 mil- 
lion bank credit agreement out of which 
about S15.9 million has been drawn 
down in loans. The companv raised 
S750.000 through the sale of its main- 
tenance base located on leased grounds 
at the International airport here. Under 
.1 lease-back agreement, the carrier has 
use of the facilities at a rental of S12,4i0 
per month for a tcrni of S4 months. 
Overhaul of the company’s Pratt & 
Wliitnev ITv engines is being liancllcd 
Irs' Pacific Ainiiotivc Corp. here. 

During the vear, deliveries of 10 of 
the 14 aircraft sold will realize a net 
c.ipital gain of about Sl.l million. 'I'o 
maintain service on its smaller routev, 
the airline has leased 10 DC- Is until the 
end of 1960 and has rented three Con- 
>air 240s for use this summer. 

Other miscellaneous financing aggre- 
gating S29S.802 has been consumatcrl. 
Total depreciation— which amounted to 
''3.5 million last vear— and retained 
earnings will cover the balance of the 
re-equipment piogram. 

Indebtedness has caused a substantial 
increase in interest expense. Last vear. 
interest expense, exclusive of S2lfi,691 
of interest capitalized, climbed to S736,- 
■S7or]0Kf over 1957, 

Transition costs and expenses slcm- 
mnig from the expansion of sen-ice 
brought 1958’s operating expense to 


S4.8 million or 21% over the prior 
vear. 'Hie Boeing turbojet program has 
been budgeted at S23.S million. 

Tlie 22% inercasc in operating reve- 
nues in 1958 over 1957 to bring the 
total to a company all-time high of 
528. 5 million is expected to be out- 
stripped this year. During the first two 
weeks of opctatioii, the Boeing 707s 
have Iseen operating at pe;ik cup.icity 
and har e had no operating difficulties. 

Tlie new route providing nonstop 
services to the area between Dallas and 
Albuquerque/Hl Paso, which was 
opened in .April, is expected to gross 
S4 million in additional revenues during 
the nine months of its cqjcnilion this 
year. With traffic up gcnctalh and 
with a boost in fare levels, Continental 
is now anticip.iting a profitable ve-.u that 
will place it in an enviable position 
nlien merger talks begin. 

Cross revenues arc expected to top 
540 million in 1959 and total assets 
should pass the 575 million mark by 
September, compared with Hie total 
assets of S57.6 million reported Dec. 31. 
Net worth nill probably reach 512 mil- 
lion by the end of the year. 

'lluit the airline is not ovcriv optimis- 
tic ill jirojecting these results is in- 
dicated bv the fact that during the first 
«eek of Boeing 707 operations, 6.000 
advance resen-ations h.id been booked. 
.According to comp.mv officials, this was 
due to a gradual build-up of both inter- 
nal and external promotions of the jet 
service long before schedules vvcr' 
actnallv introduced. 

'Hie entire advertising program was 


well underway at the time Pan /Ameri- 
can and .American began their turbojet 
schedules so that Continental was able 
to identify itself to the traveling public 
with turbojet operations six months in 
advance of its regularly scheduled serv- 
ice. Such advertising programs, vvhieli 
featured the interior of the aircraft 
rather than the c.xterior, were strongly 
buttressed by adv eifiscmeiits supporting 
the A’ivcnuiit lurhopro|j services. 

•Advertising budget in 1959 will reach 
52.5 million— about 5% of the fore- 
e.isted gross for the vear. .Alfluiugli the 
ambitious jirogram is cfiaractcrized liv 
a series of four-color ntwspa|)er ads. the 
carrier is placing emphasis on its direct 
mail prvigr.im as the media most likely 
to generate the Ir.iffic it needs to fill jet 

Intemallv. the company ciinducled a 
series of educational programs to keep 
personnel informed on the potentials of 
the iicvs fleet. -Approxiinatels 575(1.000 
is being spent on training of flight and 
ground caavs. I''ull training programs 
were started c.irly enough to permit 
Coiitinciit.il. which has never been 
grounded hs a labor strike, to become 
the first U. S. airline to begin jet sched- 
ules nilh rcgul.it line pilots rather than 
supervisors. 

Number of resenue passengers car- 
ried this year is expected to pass one 
million for the first time. I.ast year, the 
company carriesi S55.951 |»assengers a 
total of 422.4 billion revenue passenger 
miles. Revenue jiassengcr miles in 
1959 mav exceed 500 billion, according 
to sale officials. 
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For moderate, economical 
silencing oj jet- 
powered commercial 
and military aircraft . . , 


NEW KOPPERS PORTABLE RUN-UP SILENCER 
TAKES THE PUNCH OUT OP JET NOISE 


Now, airports, air bases and manufacturers of 
jet engines or airframes can run up jet engines 
without complaint or creating physical hazards. 
The Koppers Portable Run-Up Silencer reduces 
noise by 25 to 30 decibels — lessens the risk of 
hearing damage to operating personnel, im- 
proves community relations and reduces speech 

The new portable silencer inhibits the gener- 
ation of jet engine noise, rather than suppressing 


it after the noise has reached full intensity. The 
unit is light in weight and completely portable 
— no direct attachment to the aircraft or engine 
is necessary. Look to Koppers with its longest 
experience in the industry to solve your aviation 
noise control problems. 

Write for Koppers new sound control bro- 
chure today. KOPPERS COMPANY, INC, Sound 
Control Department, 3 503 Scott Street, Balti- 
more 3, Maryland. 



SOUND CONTROL 


NO. 96 RtADEtl SERVICE CARD 


Quesada Clashes With ALPA Chief 
On Pilot Duties, Enforcement 


Washinrton — Fcdcta! Aviation 
Agency Aaministrator E. R. Quesada 
lust week denounced Air Line Pilots 
Assn, charges that FAA inspectors ate 
cmploviiig "childish Gestapo" tactics 
in r«|uiting pilots to teinain in the 
eockpit at all times during a flight and 
warned ALP.A that the agency "will not 
be threatened into retreat" from its 
responsibility to pre\ent midair colli- 

While deploring "what appears to be 
calculated abuse" of the KAA and its 
inspectors. Quesada replied that he is 
far mote concerned over the possible 
adverse effect such publicity might have 
on public confidence. 

Quesada made these comments in a 
letter to Clarence N. Savon, ALPA 
president, who had accused I'AA in- 
spectors of timing lengths of visits hy 
pilots to passenger cabins and filing 
violation reports against them (AW 
Mav 25, p. 38). 

He told Saycn that it was not only 
essential that the public understand that 
most pilots arc deserving of the trust 
placed in them but that "most pilots 

In particuiai. Quesada said he was 
"astonished by the note of intimida- 
tion” he read into tlic ALP.A presi- 
dent’s inference that "vigorous enrorec- 
ment" of safety regulations on flight 
deck vigilance would be met by a 
"ptogram of non-coopaation" amons 
aitline pilots. The administrator said 
that he hoped the inference was "an 
accident of language rather than a 
statement of intent." .As fate paying 
passengers, the public has the right to 
expect "full time service" from the 
pilots witli whom thev fly, he added. 
Sole Objector 

Quesada also pointed out that Sayen 
was the onh- objector to an P'.A.A letter 
of Mat. 3 to airline presidents, the 
military, and organizations reprcsciiting 
both private and corporate fliers, appeal- 
ing for inaeased pilot vigilance and 
observation of the “see and he seen 
principle." The letter highlighted tlie 
need for stricter observance of Civil 
Air Regulations requiring all flight crew 
members to remain at their stations 
while taking off, landing or cn route, 
except where the absence of one may 
be neccssarv in connection with opera- 
tion of the aircraft. 

The pilots of some 92,000 military 
and private planes have the right to 
demand that "they be seen." Quesada 
emphasized, not onlv by each other, 
but bv the pilots of the 1,900 com- 
mercial aircraft. Precautions to avoid 


ait collisions must be "equally and 
uniformly binding on all pilots," he 
added, 

Saven's assertion tliat the FAA letter 
of Niar. 3 "has had the effect of a new 
regulation" was also discounted bv 
Quesada who stated that "not so much 
as a comma had been changed” in the 
Civil Air Regulation, passed April 1, 
1954, governing fliglit crew member 
absence from the eockpit. In addition, 
tlic administrator reminded Sa«n tliat 
Part 61.7801 of the Cisi! Air Regula- 
tions also spdls out the requirements 
for flight crew sigilance and was passed 
in 19l6- 

As examples of cases justifying strict 
enforcement of FAA cockpit regula- 
tions, Quesada cited tlic recent uncon- 
trolled dhe of a Boeing 707-120 jet 
transport over the North Atlantic (AW 
Feb. 9, p. 39) and an earlier near miss 
between a Douglas DC-7 and an Air 
Force tanker engaged in refueling two 
fighter planes. 

Although the military tanker pilot 
saw the airliner at a distance of one 
mile away, said Quesada, the DC-7 
pilot gave no evidence of ci’ct having 
seen the .Ait Force plane. Investigation 


By Robert H. Cook 

Washington— Civil Aeronautics Board, 
currently imestigating the operations of 
the .Air Transport .Assn., last week 
pressed its demand for greater access to 
ATA files by ordering tlie o^anization 
to comply with new rcquiicmciits. 

Civil Actonautics Board ordered an 
amendment to include the follovsing 

• Complete minutes shall be main- 
tained on meetings of the board of di- 
rectors of ATA. the general membor- 
sliip of the organization and the Air 
Traffic Confctencc, plus any other 
conference which mav be formed in 
the future. Minutes ate to be filed 
nith the CAB within 30 days after 
meetings base been held. 

• Copies of existing resolutions 
adopted by ATA and its dii isions must 
be filed with CAB by July 10 and 
ani- further resolutions adopted in 
llic future will also be filed within 30 
davs after adoption. 

• Copies of written opinions and re- 
ports submitted by the director of the 
ATC enforcement office, along with 
decisions of atbittators imolvecL since 
Jan. 1, 1956, must be filed with the 
Board. In the future such material 


disclosed that the airline pilot wa.s in 
the passenger cabin "for rca.sons we 
contend were neither incident, not 
necessary, to the performance of his 
duties," he told Sayen. 

(n the 707 incident the pilot also 
was in the passenger cabin, "for rca.sons 
not necess.iry to his normal duties." 
said the administrator, who added that 
"liad he not demonstrated extraordi- 
nary courage and skill in getting Kick 
to the flight deck in time to retriese 
his error, asiation could have expeti- 
cnccd its greatest single air disaster." 
'Rhetorical Circus' 

Reviewing Sayen's accusations that 
FA.A inspectors had engaged in "petty 
and childisli harassment" in reporting 
flight acw I'iolators. Quesada said the 
ALPA president had employed "invoe- 
tivc, in the absence of esidcnce” and 
attempted to make a "rhetorical circus" 
of the issue by charging them with 
conducting a "childish Gestapo" pro- 
gram. 

Noting that Sayen had failed to offer 
any evidence to discredit the discretion 
or judgment of tlic FAA inspectors, 
and that most pilots "appear tolerant” 
of the agency's efforts and cooperate, 
Quesada wxirncd that he will "sigotoiisly 
defend this agenc\’'s inspectors on any 
and all occasions svlicn thes' are sub- 
jected to unwarranted attack in tlic 
performance of their lasvfu! duties." 


would also be filed witli C.AB within 
30 davs after submission. In answet to 
objections of many carriers that such 
information might be used as tlie basis 
for proceedings instituted by the 
Board's Office of Compliance, thus dc- 
stroi'ing essential cooperation between 
the airlines and the Air Traffic Con- 
ference enforcement office. C.AB stipu- 
lated that carriers involved need not be 
identified by name but would only be 
classified in the categories of territorial, 
local service, cargo, domestic trunk, 
international trunlc and Canadian air- 
lines. 

• Copies of all other material submit- 
ted bv the ATC enforcement office to 
member e.irriers since Jan. 1. 1956. 
and in tlic future, shall be filed with 
C.AB by Jiilv 10- 

• List of all files destroyed by bofli 
.A'l'.A and its member carriers since 
Jan. 1. 1956. shall be submitted hy 
tlic organization and individual carrier 
members for filing with the CAB bv 
Jiilv 10. 

• If cither party is unable to comply 
with the order on files destroyed, it 
must file with the Board a statement 
disclosing the plan under whicli the 
files were destroyed and naming tlie 
person who fonnulatcd the plan. 


CAB Pushes ATA Files Demand 
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Bird High View of a Jet Age Symbol That big- 

lift, high-speed, wing below is American Airlines’ Jet-Powered Electra Flagship. To most 
of the 77 cities on American’s routes this luxurious turboprop represents the beginning 
of the Jet Age. 

American has chosen Sinclair Turbo-S Oil to lubricate this new Flagship series — just 
as they have relied exclusively on Sinclair to protect their fleets for more than 25 years. 
This proof of dependability is assurance that you, too, can place your confidence in 
Sinclair Aircraft Oils. 


® Sinclair Aircraft Dlls 


is CIXCLC NO. 98 READER SERVICE CARD 


SHORTLINES 


► Ca|)ital Airlines is offering daily slock 
inarket iiifoniiation on its fonr late 
afternoon "VIP" luxiirr- fliglits from 
\c\v T'cirk to Cliicago. Dciroit and 
lliriniiigliani tlirongh tlie eoo|xrration 
of Bachc & Co., member firm of tbc 
\ew T'ork Stock Kxchangc. 'lire news- 
letter contains a market snmmars* for 
the das' and the closing prices of a 
few key stocks. 

► Channel Air Bridge, an independent 
Britisli airline, plans to purchase 10 
Oouglas DC-4 aircraft and convert 
them .to accoiinnodatc automobiles. 
'I he airline, subject to British go^crii- 
iiieiit approval, wants to operate the 
.lirliucrs on its routes to I'r.mcc and 
Gcniiiiuy, now served bv nine Bristol 
Super rrcightcTS. 

► redctal Aviation Agenev .Administra- 
tor Klwood R. Qncsiida is presiding as 
ehaitniiui of the United States delega- 
tion at the 12th session of the Inter- 
national Civil .Aviation Org-anii-ation 
.Vsscinbly in San Diego, Calif., which 
began fimc 16 and will nm for a 
month. 

► Flviug Tiger Line air freight revenues 
in \lav rose 40.4'? over the same 
month in 1958 to SI. 254, 296. Flying 
Tiger freight traffic revenue for the 
first five months of 1959 totaled 
S5.902.0f6. a gain of 54.9%. 

► KLM Royal Dutch .Airlines will in- 
vt.ll! an Intcnsnrional Business Ma- 
chines Corp. 705 model electronic 
computer to mechanize its accounting 
system in company offices at The Hague, 
Holland. The machine, which was 
manufactured in France, will be the 
first of its kind to be used bv a F.uro- 
|K"jn airline. 

► Noilli Central Airlines carried .S5.- 
565 leveime passengers dining Mav, 
57% over Mav, 195S and a iie'vv 
monthly record for the local service car- 


► United Air Lines operated 45S.8S7,- 
000 revenue jsassenget miles during 
May. up 49f from the same month a 
ve.ir ago. Other May figures include: 
revenue airplane miles, 1 1. 556.000. 
about equal to Mav, 1958; freight ton- 
miles, 0.588,000. iip 25%: first class 
.md air mail. 5,006.000 ton-miles, up 
I5%; express, 1.056.000 ton-miles, up 
51%. 

► Qiicbecaii of Canada has placed an 
order for a third Fairchild l'-27 turbo- 
prop airliner with scheduled deliverv- sot 
for the end of Jnlv llie airline already 
operates two F-27s. 


AIRLINE OBSERVER 

►Tninklinc traffic during Mav showed the shaqxist gain recorded in anv 
inontli since August, 1957. Kesenne passenger miles reached 2,28 billion, 
slightly short of tiic all-time high of 2.58 billion reported last August but 
16.4% higher tlian the total moved in May last vear. Available scat miles 
rose to 5.80 billion— an 8.7% incre-ise over Slay 1958— to give the Iranklinc 
industry a load factor of 60.09%. May is the eighth consecutive month that 
load factors Iiave moved ii]> over the corresponding month in the previous 
s'cai. Before this upuntd trend began, the indnstrv average load factor 
declined cverv moiitfi but one ov'cr a tw'o-vear period. Traffic activity so far 
this month indicates that lunc will show the .same healthy growtli pattern 
that began early in tlie year. 

► Air India International is showing strong interest in a medium-range tur- 
bine transport to supplement its fleet of three Boeing 707-520 Interconti- 
nental turliojct tr.msports now on order. The c.nricts interest is now centered 
on the Boeing 720 turbojet and the Lockheed Elcctr.i turboprop. Both 
manufacturers have Ixtcked their offers with attr.ictivc dcfcrrcrl payment plans 
covering the purchase price of the airemft. 

► Capita! Airlines will |snrcUasc a fleet of Lockheed Electras if it can com- 
plete a financing program that would refinance its current notes on the 
Vickers Viscounts as well as covet the Electras. Flans to add the Electras 
to its fleet will not change the airline's decision to buy Convaii 880 btrlsojet 
transjioTts although the initial order of nine mav be tedneed slightiv, 

► -Ameiican .Airlines has clnmged its jet operating proeedutc.s to allow for 
the vaiiations of wind along a tunvviiy when wind is calm or ncvit e.ihii. In 
computing allowable takeoff wciglits under a new rule, three knots ate sub- 
tracted from cx|sccted liendvvind component when the component is three 
knots or less. 'I'hiis, if headwind coinponent was plus tlircc. it would be 
figured as zxrro; if it was phis hvo it would be fignted as minus one. 

► East Gcciiian aviation indnstrv is making a strong bid to sell the Baade 
152 turbojet transport to Iraqi Airwavs, Iraqi Airwavs, which is in the mar- 
ket for small jets to serve projected routes to the Fat East, North Africa and 
Moscow, was told that delivery of three aircraft could be completed by 1961. 
Cost of each airplane is about S2 million and payments could be handled in 
four annual installments. 

► Continental Airlines has equipped all its ground service equipment with 
antenna-like rods set at an angle of about 45 deg. Ignitions of the mobile 
units arc cut and hnikcs ate automatically acrinitcd when the tip of the rod 
comes ill contact with the airetaft licing serviced on the rani|J. Car- 
rier expects the device will substantially reduce ground damage to aircraft. 

► Air Transport Aseii. !»ard of directors has npptfived a new program to 
expand credit uses of universal air travel jilan (AVI' Dec. 15. p. 58). 'live 
program teutativciv calls for issuance of the new cards by Aug. 1. 

► Midair collision reports ate revealing an “alarming unfaniiliarity by pilots 
of tlie semicircular rules," according to the Federal .Aviation .Agenev- zAs a 
result, the agency is neging all ijilots to study leeulatioiis covering VFR 
flights above 5,0()0 ft. Spccilic.iflv, semicircular rules call for opcr.ition of 
A'FR flights at odd tlionsands plus 500 ft. when on a magnetic course of 
zero degrees to 179 deg. and at even tlionsands plus 500 ft- when on courses 
of 180 deg. to 559 deg, IkIow 29.000 ft. and above 5,000 ft. 

► United Air Lines will convert six Douglas DC-7s to ca^o aircraft. Cost of 
the conversion, wliich will be done by IToiiglas Aircraft Co., will be S5 rnil- 
lioti. Tlie six DC-7s will snp]>lemcnt the seven DC-6A cargolincis now in 
ojietatioii thronghont the United system, 

► National .Airlines has signed an agreement with Qiuility Courts United, 
a 500-meinbct motel association, to provide complete travel packages wliicli 
include air transportation, special rental car arr.mgeincnt.s ami motel aceoni- 
inodations without the need of advance reservations. 
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Hot Weather Adds to Jet Noise Problem 


New York-Tlic simmering jcl noise 
problem at New York International 
Airport will become more critie.il tliis 
summer as the “open window" seasott 
arrives at neighboring communities, and 
at tlie same time jet frequencies are 
stepped up b\- the airlines. Adding to 
the problem is the hot-weather loss of 
performance of the jets, which cuts al- 
lowable takeoff weights on length- 
restricted rmiwavs. 

lire Port of'Ncsv York Authority's 
Executive Director Austin Tobin, sub- 
ject of a majot controversy last year 
nlicii he blasted the noise characteris- 
tics of the Boeing 707-120 (AW Sept. 8, 
p. 59), reccntlv protested publicly that 
jet noise complaints arc licavv and that 
the communities won't tolerate addi- 
tional noise. I'ive airlines now operate 
jets at Idicwild under Port Authority 
anti-noise regulations including pref- 
erential jet runwajs. 

'Poor Record' Airlines 

Two of the Boeing 707-120 opera- 
tors. .American .\itlincs and Trans 
U'otld Airlines, have acliicvcd a "poor 
record” of conformance with the noise 
procedures, accotcb'ng to the Port 
Authority. 

The agency’s jet takeoff monitoring 
from the beginning of first operations 


last October through May, 1959, pro- 
duced these statistics; 


Airline Number of X'iola- 

TakcoRs tions 
American 759 305 


Argent 
BOAC 
National 
Pan Amci 

•nvA 

Total 


7 0 

210 7 

310 48 

705 60 

173 74 

2,164 494 


Tlio Port Aiithotity's rules, as origi- 
nally set up, first presaibed a maiidi- 
toiy rumi-ay for jet takeoffs to get them 
over water instead of nearby commu- 
nities. When CToss wind component 
ruled that ninwav’ out. other runways 
were to be used under specified oper- 
ating procedures, including a 1,200 ft. 
minimum altitude over communities, 
takeoff power settings, flap settings, rate 
of climb, power cutbacks and desig- 
nated turns. These detailed operating 
rules liave been proven impracticable 
by actual experience, and the Port Au- 
thori^- has changed its conformance 

but after that it is up to the airlines as 
long as the noise level is within the 
allowable range— i.e., not more than 112 
"perceived noise decibels” on the 


ground in the communities invohed. 

This perceived decibel standard is 
designed to measure noise as the liuman 
car docs ratiier tlian as a iiicchanical 
device vsould. Developed by Bolt. 
Beranck and Newman, acoustical con- 
sulhmt.s. it is said to introduce the 
human aimovance factor into a noisc- 
measuremcivt foimnia. Bv this standard, 
a jet gives a higher reading than a pis- 
ton plairc because the jet noise is 
higher in frequenev' and hcncc more 
annoying to the human ear. 

How Formula Works 

For example, a jet at about 1,000 ft. 
over a community might bring the 
reading on a straight decibel meter to 
100 db. Applying the perceived decibel 
formula brings the figure to about 112 
db. A piston iiircraft would be at a 
lovvci altitude than the jet. sav 700 ft., 
to give the straight reading of 100 db. 
-\djustmcnts would bring the piston 
perceived reading to about 106 db. 'Ilic 
difference is due to the frequencies of 
noise involved, with the jet noise fall- 
ing higher on the frequenev scale, lire 
formula is complicated and the above 
example is typical nitlier than cxact. 

Some airline officials have unofEciallv 
derided the perceived decibel measure- 
ments, but tiic Port Autliority says the 



Lockheed Assembles Northwest's First Electro 

First of 10 Lockheed Electra turboprop transports for Northwest Orient Airlines is almost completed and Is expected to be delivered 
Inly 15, All 10 ate planned to be i.i setviee this year. Northwest will deliver nine Boeing Stiatocmiscrs to Lockheed on a trade-in 
or sale basis. Northwest's Elcetras will carry 1,060 mote gallons of fuel than cjilirt Elcclras; total eopacity will be 6,420 gal. 
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NICKEL RECASTING SERVICE 


Ask your Allied Field Engineer about our Subscription Plan 
coinbines your new nickel purchases with a service to 
; and spears, resulting in substantial savings. 


'Allied Research Products, Inc. 

iOOi-Oi EAST MONUMENT STREET 
SAITIMORS S, MARriANO 
B'oneh Ofriesi 400 Midignd Avenve, DerroTl 0, Michlgon 


R, phone your Allied Field Inpl- 


102 CIRCLE NO. 102 READER SERVICE CARD 


shindiird is being accepted by acoustic 
experts, aircraft manufacturers and 
others concerned with noise measure- 


Monitoring System 

The Port Authority monitors jet 
takeoffs by sending a sound crew in a 
station wagon carrying monitoring 
equipment to check points off the ends 
of runways near ncigliboring coinimi- 
nitics. Tile crciv, advised daily of 
planned airline training and scheduled 
jet takeoffs, sets up its microphone and 
records noise levels. The tape goes to 
a room in the control tower where a 
spectrum analysis is made and the 
pctceitcd noise fonmila applied. Ibc 
information, along nitli wind dat.i, is 
sent to the Port Authoriti experts who 
waluate it and ad\isc the airlines dailv 
as to how they haw conformed. Vio- 
lations occur when the n rong runway is 
used and/or the reading exceeds ll2 
perceiied noi.se decibels. 

The Port Authority, in its latest 
(June 5) letter to communitv leaders 
iuvohcd in the Idicivild noise problem, 
repotted that all jet operators had im- 

S roi’cd their eoiifonnance records in 
(ay compared with April, when Run- 
way 25 was out of scirice for correction 
of "certain surface irregularities," But 
American and TWA "continued to 
make poor records of coiifonnancc 
. . for the period from the heginnhig 
of their jet operations through Mav 

Acrolincas and BOAC operate the 
dc Ilaiilland Comet 4 and liasc little 
ITtoblcm u-itli the procedures uitli that 
Miiallct and lighter aircraft. National 
is out of the )Ct business tcmponirilv, 
its leased 707-120s ha\ing gone back 
to Pan Ameriftjn, so only three airlines 
actually have a major problem this 
suiiiincr. 

'Cooperation Where Possible' 

Both American and TW'A adhere to 
an official line of "cooperation nhere 
possible” with the Port Authority, and 
both arc aw-ate of the coininunits’ noise 
problem. Cooperation "where pos- 
sible" officially means when consistent 
with safety, but it seems clear that the 
unofficial reading is "when consisteiit 
with safety and economy." Neither 
airline apparently is going to sacrifice 
payload or make a fuel stop to satisfv 
the Port -Autlioriti- rules. 

Pan American, on the other hand, 
says it has been bending os'cr backward 
to follow the procedures ami the record 
would bear this out. 

I'cdetal Asiation Agcnc\-'s regional 
air carrier safety office at Idlenild has 
set up a committee within its own or- 
ganiiaition to explore possible altcma- 
tise means of handling the noise prob- 
lem. Its object will be to find some 
way of kccpiiTg the community annoy- 


ance down without penalizing the criti- 
cal economics of the expensise and 
unpaid-for jet transports. 

'Ilic regional FA.A office recently in- 
structed .American Airlines to rcinoxc 
from its jet fliglit manuals the portion 
dealing with minimum sound takeoff 
patterns. American's pilot training did 
not incorporate the procedures spelled 
out ill the manual, and I'-VA ga\e the 
airline its choice of remos ing them from 
the manual or making the training con- 
sistent with them. American took them 
out. In its letter to American on the 
subject, FA--\ said no airport manage- 
ment can impose any procedure that 
might detract from maximum safetv, 


and that -American should advise I'.A.A 
of all restrictions imposed iiny-whctc in 
its system by airport niaiiageiiients. 

Meanwhile the Port Autlroritv sais 
it is more firmly cominced than ever 
that the jet noise problem is serious 
at major tenniiials around the world. 

Coniimmits- complaints at Idlcwilcl, 
the Port .Authority says, are of a differ- 
ent kind now. jet complaints come 
more often clirecllv to the agenev, from 
eommuiiitv leaders who felt that the 
Port Authority’s attitude toward jet 
operation would protect them from ex- 
cess noise, hut who now ate disap- 
pointed. 

Ibc complaints ate difficult to mcas- 
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TEMCO ELECTRONICS 


DALLAS 22, TEXAS 
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The chain reaches to the moon 



Pennsalt chemistry for the space age ranges from harnessing fiercely 
active chemicals for propulsion to creating special chemicals for 
protecting and servicing missiles and ground equipment: 


• Fuels, additives and mono-propellants . . . from our complete 
line of Alkytamine$. 


• Solid fuel components . . . Ammonium Perchlorate. 


# For maintaining, servicing and preserving missiles and ground 
equipment . . . Cleaners, Coalings, Metal Processing Chemicals 
arid Corrosion Engineering Products. 


... all backed by experienced and imaginative continuing research 
in all phases of these space age fields. Pennsalt capability is immedi- 
ately available to help solve your space age problems. 


# The oxidizer that promises the peak in propulsion energy . . . 
Fluorine. 


. . Perchloryl Fluoride and Ohio- 


• High-energy, storable oxidizers . 
Tine Tritiuoride. 


T06 CIRCLE NO. 10i READER SERVICE CARD 


lire in terms of \oliimc. llic I’ort 
tliorih prefers not to proside figures 
on the niiniher of compliiiiits, iind N’li- 
tioniil .\ir Tr.msport Coorelimiting Com- 
niittcc, iuiatirm iiulustry Incal anti-noise 
organization, qualifies the statistics ac- 
cuniiilated at its New York coinpliiint 

ceivc all airctaft noise complaints." 
N'.VrCC .says. ‘'Many people prefer to 
register their coniplaints vith various 
ispes of civic organizations or with 
their local law enforcement agencies 
and/or with their political leaders. 
Others complain to goscrnmciit agen- 
cies, the airport opemtor or to indi- 
\idual airlines,” 

N,\TCC’.s records slui« a total of 61 
coin|3laints concerning idiewild opora- 
tinns from ,\pril 1 through \fav 7, I95S. 
I'otal for the same |3eriod this sear was 
101 complnints, of which 2S wero the 
result of 976 turbojet operations. "We 
h.mc yet to experience a volume of 
scheduled turbojet operations during 
hot weather.’’ N.ATCC notes. 

•Arthur r. Fallon. Port .Authoritv 
Oepiitv Director of .\s iation, told .\via- 
rios Wkkk he bcliescs the airlines are 
going through a phase of getting used 
to their jets and that the situation will 
improve as techniques are perfected. 

“I can’t believe this thing will go 
on.” Fallon said, "Wc ate cominced 
that the airlines in the final analvsis 
are going to be with us on this . . . 
no rc.sponsible airline will t-akc a public- 
hc-danincd attitude over a long period 
of time . , . we're doing our best to ex- 
plain over and over again to the airlines 
tlie seriousness of this thing." 


PanAni Expands Its 
Hotel Subsidiary 


gram designed to meet part of the need 
for more facilities to handle jet-age 
tourists and business travelers. 

Now involved in operating 1 7 Ivotcis 
in I.atin America and the Caribhc.in 
area, Intcrconh’nental Hotel Corp., 
whollv-owncd subsidiarv of the aitliiu , 
is looking at sites in large cities around 
the world and expects to begin expand- 
ing in Europe and tlic Far Fast. Tlie 

hotel at Beirut, whiclr Iras been under 
construction on and off for four y 
but has been delaved bv politie.il 
economic problcm.s. There have been 
reports that Intercontinental flotel 
Corp. was negotiating for a hotel i 
Vienna, but the company sav^ nothing 
definite has been worked out in ’ ' 


Basically. Intercontinental 1 lotel 
Corp. provides technical aid in plan- 



ROAD IVIARRER 


FOR TH I 


3C-i5 


Texas Instruments roof prisms share a vital role in 
mapping a safe landing course for the first manned space 
craft. Installed in a photographic system aboard a 
Douglas A3D-2P, these prisms recorded landmarks that 
will guide the X-15 pilot in his return to earth. Accurate 
photo mapping at 600 miles per hour requires exception- 
ally high quality optical components. This roof prism, for 
example, has angles that must be held within seconds of 
arc. Difficult to manufacture? Not for TI craftsmen... 
tolerances such as these are met everyday at TI in 
production quantities. 

Leading designer and producer of silicon, germanium, 
quartz and other optics for military and commercial uses, 

TI has intimate familiarity with unusual materials suited 
to specific portions of the spectrum. In one of the nation’s 
best equipped facilities. TI craftsmen grind, polish and 
coat precision optics with the same care that goes into a 
“road mapper” prism. This team — backed by a full-time 
engineering service and high-speed computers — can meet 
yow requirements in any quantity from idea to comple- 
tion. For detailed information about this technology, send 
for booklet “Precision Optics at Texas Instruments” or 
contact SERVICE ENGINEERING: 

I 1 Q OFTICB DEPARTMENT 

Texas J Instruments 

\ iLf (INCORPORATED 
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NEWEST MEMBER IN A FAMILY OF 0REATS 

The Canadair-Convair ‘540’, by the application of turbine power, becomes the ulti- 
mate development of the widely used and approved Convair 240-340-440 series. The 
‘540’ is now on order and in full scale production. 



MAJOR 

REASONS 


why the ‘540’ is the new challenger 
on short-to-medium routes! 


1 


DEFINITELY 

LOWER 

OPERATING COSTS 


GROWTH CAPACITY 
TO MEET GROWING 
ROUTE DENSITIES 


The standard 48-seat Canadair-Convair 
‘540’ offers a direct operating cost of 
1.4d per seat mile which comes down 
to l.l(i in the 58-seat cnnrignration. 
Over distances as short as 80 miles, its 
economy of operation matches even that 
of piston-engined aircraft. 


The Canadair-Convair ‘540’ has the built-in 
capability of growing with the increased traffic 
densities that are forecast for the years ahead. 
It can do this because its seating capacity can 
he incrca.scd by 20% from 48 to 58 without 
weight or operating penalty. All fuel for ter- 
minal-to-terminal operation could still be carried. 


REDUCED EN-ROUTE 
GROUND TIME LOSSES 


MATCH ED-TO -TASK 
UET-PROP ENGINES 

The Napier 3500 e.h.p. engines that power 
the Canadair-Convair ‘540’ are the only 
jet-props specifically designed for the 
particularly strenuous up-and-down 
life of short stage operations. The sec- 
tionalized design of these powerful new 
engines make them singularly easy to service 
and maintain. 


4 

The Canadair-Convair ‘540’ eliminates 
numerous possible time delays at 
en-route stops: passenger handling is 
expedited . . . time consuming engine wann- 
ups are unnecessary ... as many as 6 route 
stops can be made without refuelling. 



FASTER FLYING. 
QUICKER CLIMBING 

Today’s passengers want to ntake time. 
The Canadair-Convair ‘540’ is the fastest 
aircraft in its class, flying at speeds up 
to 340 m.p.h. It’s off the ground in a flash 
and takes only 6.4 minutes to climb to an 
operating level of 10,000 feet. 


EXTRA CARGO SPACE 
FOR EXTRA PROFITS 

The Canadafr-Convair ‘540’ has 402 cubic 
feet of easily accessible cargo space : enough 
for two tons of additional payload that 
can be carried with no operating penalty. 


MOST IMPORTANT TO YOU 





Your request for detailed Information on the Canadolr-Convoir 540 will receive our 
immediote attention: contact the Director of Commercial Soles, P. O. Box 6087, Mont- 


UcoNunm 

JET- PROP AIRLINER 

CANADAIR, MONTREAL, CANADA 


CIRCIE NO. 104 REAOfR SERVICE CARD 




' 367 SYSTEM COMPONENTS 


% 


" ^ililii # 



there are dozens of Cornelius products for designing 
better pneumatic and hydraulic systems 


To be exact, there are 367 prodecls made by The 
Cornelius Company to help you dcsi|n belter pneu> 
malic systems. Their prime characteristic is reiiabiiity. 
Here's why. Each Corneiius product has an extra 
margin of buiii-in safely to protect it against the 


performance and maximum iongeviiy. If your system 
designs call for these or related pneumatic compon- 
ents you'll find Cornelius quality and dependability 
will be valuable in helping you maintain a high level 
**■ performance. For specific information s' 




Cornelius sales c 
The Cornelius Company. 





AEfiO DIV/SiON 


Pioneers in pneumatic systems for aircraft. 
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iiing, constructing, hiiiincing and inan- 
aging liotcis in tircas served bv Pan 
\mericjn. Most of the arrangements 
.irc through leases t>r inaiiageinent con- 
Encts, but the hotel eoinpanv owns 
stock in all the hotels and a controlling 
interest in four of llieni. Last veat. 
Intercontinental Hotel Cotp.’.s net 
l>iofit after hixes uas S220.000. learn- 
ings were adverselv affected bv political 
conditions in the Caribbean, In 1957, 
profit nils lifld to 52-15,000 b\- initial 
expenses in opening seseral new hotels. 
Ihe ]95fi profit wa.s S497.000. 

Two new Intercontinental Hotel 
Corp. hotel interests were eoinplctcd 
la.st vear, one at San JiLin, Puerto Rico. 
Old the other at San SaKador, h'.l Saha- 
clot. In addition to the Beirut facilitv', 
a hotel at Ponce. Puerto Ricti, is still 
iiiKler constniction. Total assessed 
Miluation of the conipanv's hotels ex- 
ceeds Sfi4 million, 

P.iii .American’s hotel corporarion was 
set lip in 19-lfi and its first hotel, the 
C.raiide in Beleii, Bta/.il, was npened in 
19-tS. .According to Intereontineiital 
Hotel. Pan .American studies showed a 
pressing postivar need for liotcl facilities 
in Soiitii America but existing hotel op- 
eiators were reluctant to get shirted. 

Provision of such needed filciliKes 
vtimnlatcs air travel. Intercontinental 
Hotel lias found. .As an example, the 
comp-iny's Hotel Tex|iiendama. in 
Bogota, Colombia, nas started in 1955. 
In the year after its completion, the 
nninber of international air passengers 
through the cits more than clouhled. 
Business at tliis hotel now runs some 
S4 million a vear and the hotel is being 
expanded to a lil 5-room capacity. 

'Ilic hotel corporation is under the 
Dver.all snpcrs'ision nf Pan .American 
Vice President Roger Lewis, but only 
its director of public relations is a Pan 
.\inerican eiiiployc. 'I'lierc are about 
5,000 einplovc’s in the corporation. 
.\bmit halt the managers in its hotels 
ate U..S. citi/ens. 

rinaiieing is one of the uncertain- 
ties of Intercontinental Hotel's expan- 
sion plans, according to Richard li, S. 
Oeichlcr, exccutiic vice president. 
Political troubles arc of a "transitory” 
nature, Deiehler told .Aviai lox \\'i:i:x. 

h'inaneing comes partlv through local 
gnierninents. through local financial 
groups, and through Intercontinental 
Hotel Corp. 

In many parts of the world, Deiclilct 
pointed out. tourist acconmiodations 
arc poor or noii-cxistcnt. Since tlic jet 
Iran.sports will le.n e no axillv ont-of-thc- 
«-ay places, facilities will have to be 
developed to accommodate tourists 
looking for new spots. .And advancing 
economic development of many coun- 
tries will also bring a need for accom- 
modating more business travelers. 

Most of the lintels Intereontineiital 
hopes to help build around the world, 




• Flow Rote is constant over a 70 to 3000 psi sys- 
tem pressure and is not affected by varying bock 
pressures. 

• Suitable for — 65°F to +160'’F range using 
MIL-FI-560S fluid. Specials readily available for 
higher temperatures and/or other fluids. 

• Fully quolified to MIL-V-8566 and MS-28886 
covering AND 10050 tube sizes— 4 thru— 12. 

Write for Bulletin A-200 


Waterman can also supply Quantity Measuring 
Hydraulic Fuses per AN 6281 and AN 6262 


FLOW RATE CONTROL IS OUR BUSINESS 


Also supplies of similar items ond other Hydraulic Components for 
industriol usage. 


WATERMAN ENGINEERING COMPANY 

P.O. Box 391 


725 Custer Avenue 


Evanston, Ml. 
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\ ity in this unequalled 
space-age era depends 
on consistent reliabil- 
ity in the design and 
manufacture of pre- 
cision components. 
The GABRIEL Company, combin- 
ing its rich technological heritage, 
adds the outstanding resources in 
aircraft and missile research and 
talents in its amiiates BOHAMAN 
Manufacturing Company andTALCO 
Engineering Company. 


In the technological laboratories of 
these partner firms are provided the 



your product from the West. 


3eUco\ 


^^■abriel 
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Riddle Argosy Makes First Flight 


Aruistrong Whih>or(h AW 650 Atgosy hirbopiop hcightcc. Rest of four ordered by Riddle 
Airlines (AAV April 6. p. 45). makes its maiden flight at Leicestershire. England- Aircraft 
is iiowetcd by four RoHs-Roycc Dart RDa. 7/2 engines dclis-erirrg 2.100 eshp. each. The 
Atgosy rvas on display at the Paris Ait Show; military version has becir adopted by RAF. 


Dciclilcr said, rvill be of 200 rooms or 

In addition to tliq hotels mentioned 
abose. Intercontinental Motel Corp. has 
intetests in hotels in Cliilc. Cunicao, 
A'enezuclq, Ciudad Ttujillo, Mexico 
City, Bartanquilla (Colombia). Cuba 
and Uruguay. 


vibration pickup 

1"x1.4Z SMALL 
2 % oi. LIGHT 



VIBRAMITE 

Highly sensitive . . . damped, yet with 
flat response to 2000 cps . . . omnidi- 
rectional 85' to SOOT range. 


f MANUFACTURINO CO., 

DIVISION or TcxraoN inc. 


British Government 
Rejects Heliport Plan 

London— Propcisiil by Rotorports. 
Ltd. to build a permanent heliport on 
the Tliamts to serve central London 
has been rejected bv the goremment. 

•Announcement of the decision de- 
clared the site was unsuitable for a 
heliport because the noise of helicopters 
arriving and departing would disturb 
people living on the opposite liank. 

'The directors arc amazed that the 
opportunity of providing London with 
a central heliport at no cost to the pub- 
lic has been turned down." a spokes- 
man for the coinpanv said. The de- 
cision will be challenged on everv avail- 
able ground and method, he said. 


Australian Overseas 
Air Traffic Increases 


Melbourne. Anstralia — Considerable 
increase in international passenger traf- 
fic. coupled with n com|)araKvclv small 
over-all deeline in domestic traffic, 
marked .Australian air transport activi- 
ties last year, according to Sen. Shane 
Paltridgc, Minister for Civil Aviation. 

Australian international airlines car- 
ried 38.087 passengers in 1958, an in- 
eteasc of 15.7^ over the previous vear; 
total of 419,301,590 passenger miles' was 
a 14-6% boost. Extension of Qantas 
services through the U.S. to London 
resulted in a 22% increase in scat miles 
available. 

onicstic traffic dropped 1.1% in 
1958. for a total of 2.14R.554 pa.sscn- 
gers. However, preliminary figures for 
the first quarter of 1959 show domestic 
traffic up 5.8% in fanuan-, 5.5% in 
February, and 14.5% up iri March, 


112 CIRCLE NO. 112 READER SERVICE CARD 


CIRCLE NO. 


READER SERVICE CARD 


AVIATION WEEK • JUNE 22, 1959 


DO you KNOW ABOUT GASK-O-SEAtS? 




ovoided and they are reuseable. If you use static 
seals in your designs, why not find out about 
Gosk-O-Seols — made by the makers of Parker O-rings. 


:er seal company 


V CORPORATIO 
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titePlex flexible hose made for the toughest design jobs 


It is now possible to design fluid transfers that would have been impossible until recently. Here 
are examples of TiTEiFLEX advances in the flexible hose fleld; 

ITEM: Springfield "400”" Teflon" hose in diameters to 2" . . . convoluted by an exclusive proc- 
ess to produce unique flexibility . , . minimum bend radius only SVS times hose diameterl 
ITEM : “Zero-motion” braiding ... a titeflbx process that also reduces chafing of braid wire, 
and wear to minimum. Elongation or contraction at operating pressure less than hi of 19cl 
ITEM : Springfield "140" Teflon Hose Assemblies . . . with reusable fittings . . . factory or fleld 
installed I 

ITEM: Springfield "110” Teflon Hose Assemblies . . . guaranteed against fitting blow-off at 
their specified temperatures and pressureal 

TITEPLEX is found wherever design problems are toughest. Details and specifications are ss close 
as your phone. Your TITEPLEX distributor is in the yellow pages, or contact titeplex direct. 


titeplex 


titeflex inc. Springfield mass, pac» 
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PHEIaPS dodge copper products 
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Nashville 


For more information about Avcomb 
anti the Nashville Division’s design, 
tool, and build capability, write: 
Marketing Manager-Structures, Dept.W-69 
Nashville Division, Avco Corporation, 
Nashville, Tenn. 


From a giant new furnace . . . 

AVCOMB' 

for the Structures 

of Tomorrow 


In just a few weeks, Aveo’s Nashville 
Division will have in operation one of the 
largest car-bottom, gas-fired box furnaces 
in the country ... to produce Avcomb, 
stainless-steel honeycomb structures for 
missiles, space vehicles and higlt-speed 
military aircraft like the B-70 and F-108. 
In this furnace the Nashville Division 
will make both contoured and fiat panels 
up to six feet wide and 25 feet long. 
Already two smaller furnaces are 
turning out small panels for the high- 
speed aircraft of the 1960's, as well as 
other important components requiring 
high resistance to heat and a very 
high strength-to-weight ratio (prime 
characteristics of Avcomb). In a few 
more weeks, the Nashville Division will 
announce even more production capacity 
for Avcomb through new and less costly 
processes than those now generally 
known to industry. 

Both the Nashville Division's engineers 
and its management believe that 
Avcomb stainlcss-steol honeycomb will 
be to the aircraft of the future what 
aluminum is to today’s aircraft. And like 
aluminum in its early years, Avcomb 
will fimi its way into many new, and 
as yet unforeseen, applications. 
Anticipating Avcomb'$ prospects, 

Nashville Division engineering already 
is looking into new and challenging 
applications for its complete design, tool, 
and build capability for stainless-steel 
honeycomb. Several such applications 
now are under investigation. They range 
over a broad area, from armorclad 
structures for military vehicles to 
air-droppable buoys. 


Unuiuat career opportunities (or jualifter) scientists anp engineers . . . write Avco/Nashvilie today. 


Rocket-Jet Maeh 3 Transport Proposed 


By Glenn Ganisoa 

St. Louis— Rockets, ramjets and two- 
stage schicles arc practical possibilities 
for supersonic commercial transports, 
members of the American Socictv of 
Medianical Kngineers were told at their 
sciiiiaimual meeting here last week, 

-Among the less conscntioiial ap- 
ptrtidies to high Maeh number airline 
operation proposed at .ASME’s aviation 

• Use of a 150.000-lb. thnist liquid pro- 
pellant rocket in combination with two 
afterburning turbojet engines for takc- 
ofi, climb and acceleration of the super- 
sonic transport. Rocketdy-ne Disision of 
North .American .Ariation Mid the 
rocket engine might be similar to its 
S-1, two of which ate used in the first 
stage of the Atlas intercontinent-.il bal- 
listic missile, or tw o of tlie smaller S-ts, 
one of which is also used in the Atlas, 
and which would |jioiidc about the 
same amount of thrust. 

• Combination of turbojet engines for 
takeoff, and ramjets which would boost 
the climb and take os'cr cntirclv during 
the cruise regime. .Advantages would 
lie low operating cost, high reliabilitv, 
fuel sasings and less danger from engine 
failure at nigh altitudes. 

• Two-stage svstem in which an accel- 
eration aircraft takes a cruise schicle to 
altitude. A major adiantage claimed for 
this concept is that it permits a smaller 
aircraft to airty passeiieets over long 
stages at high speeds. Tlconomi and 
flexibilitv in airline operation would be 
esjK'cted to result from this approach. 
Rocket-Turbojet Combination 

Regarding the use of the rocket cn- 

f iiies in combination witli turbojets. 

. hf- Cuniming, Roekctdvne’s program 
in.inagcT small engine svstems, told 
the .-SME nicmhcrs that use of air- 
breathing engines for cruise .md the 
final portion of the supersonic flight ap- 
pears (iplimum for the pre.sent state of 
clci'elopnient. But for climb and rapid 
.icccleratioii to cruise speed, rocket en- 
gines would be advantageous. Cum- 
iiiing cited his companv’s desclopmcnt 
of aircraft rocket engines under a Naw 
program, including the AR-1. which 
significantly hooskxl the speed and 
altitude performance of a North .Amer- 
ican FJ-4 f aircraft in flight tests. 

Use of ramjet engines for supersonic 
cruise would save 205J in size and 
direct operating cost O'er the straight 
turbojet, according to J. F. Drake and 
R. r. dc A'ault of Marquardt Aircraft 
Co. Design of a transport with only one 
type of poweipkint to do the tliiee jobs 
required dining takeoff, transonic ac- 
evleration and cruise imolvcs severe 


coiiiproiiiiscs, the Marquardt officials 

Takeoff weight of a Mach 3 transport 
with HO-pitsscngcr e.ipacily and 3,500 
iiaut. mi. range would be about 20% 
less with the turhojct-ranijct combina- 
tion than with the single type of power- 
plant. in terms of fuel weight. The 
ramjet engines would save 5% of gross 
takeoff weight, mote than off.sctling 
tlieir own weight which would add 2% 
to the gros.s. Since pavload in this air- 
craft is only 13% of the gross, the 3% 
gained in fuel weight increases payload 
and productivity Iw 20%. And for the 
same payload, over-all size of tlic com- 
bination aircraft can be 20% less. 

A .safety advantage claimed fot the 
minjet CTiiisc cuginc was that in case of 
failure in hi^-speed, high-altitude 
flight, lovv-strcs^ Axed components of 
the ramjet arc not as sensitive to ther- 
mal shock as ate liighly loaded com- 
pressors and turbines in the turbojet. 
-And vibration levels are at a minimum 
in the ramjet. Above Mach 2.5. accord- 
ing to the Marquardt officials, the ro- 
tating components in a turbojet are a 
SCTious handicap, since high tempera- 
tures and stresses produce a hazard and 
a maintenance problem. 

Marquardt-operated facilities may be 
used for development of supersonic 
transport engines, the officials said. 

The two-stage supersonic transport 
svstcin was proposed bv .Applied Science 
l.jboratorics. Inc., and in some degree 
resembles other proposals such as that 
of Bristol Siddclcv Engines. Ltd. (AW 
Mayll. p. -15). ' 

Walter Daskin, Lewis i'cldinan and 
Ernest .A. Sanlorciizo of -Applied Science 
I-iboratories said the two-st.igc plane 
would weigh a third less than would a 
onc-stajc iiitplanc for the same job and 
that -12.450 "lb. of fuel would be saved 
over a 3.500 naiit- mi. trip. 

f)perational flexibilitv was said to be 
provided by the fact that an airline 
could use the two-stage system over 
routes that run long distances lictvvcen 
two groups of tcmiinals— for example, 
Ix-'tweeii Boston, New A'otk. Philadel- 
phia, BaUiinoie and Washington on 
rive East Coast and San Diego. Los 
•Angeles, Sim Francisco and Seattle on 
the West Coast. Under five concept, a 
few launching airaiift could shuttle be- 
tween the terminals in one group, 
launching a high number of cruise air- 
craft at fairlv rapid frequencies, A simi- 
lar scheduling arrangement could be 
made between cities on the Eastern 
Seaboiiid and cities in western Europc. 
rliis system would offer greater effi- 
cieiicv where moderate traffic provides 
smaller lo.ads and liigher schedufc fre- 
quencies arc appropriate. 


One of the cruise vehicle configura- 
tions found desirable bv the .Applied 
Science experts was a tvvo-abreast seat- 
ing airangement with passengers en- 
closed In a circular pressure vosscl with 
the fuel tanks constituting an annular 
vessel completely enclosing the passen- 
ger compiirtmcnt. This arrangement 
was said to ptov idc addihonal stnictural 
integritv. 

Cuinmine of Rockcldync. however, 
expressed the view that the two-stage 
idea involves serious psychological as 
well as operational problems. 

Mach 3 Gool 

Disaission of supersonic transport 
development bv the .ASME nicmoers 
centered on a Mach 3 speed assumption 
—as it did earlier this vear at an Insti- 
tute of the Aeronautical Sciences mcet- 
ing{AW Feb. 2, p. 38). 

The consensus of industry thinking 
therefore seems overwhclminglv in 
favor of going beyond Mach 2 with the 
first supersonic transports. 

Besides the unconventional ap- 
proaches to the svipcrsonic problems 
described above. ASME’s discussion 
touched on more conservative concepts 
of high Mach number airline transpor- 
tation— if anv such proposals cm be 
called consenativc by an indnstrv just 
beginning to adjust to its radical new 
subsonic jet equipment. 

•Among the points discussed were: 
♦ Powerplant development for Mach 3 
transports has already bcgun-biit manv 
problems remain in coming up with the 
desired performance, reliabilitv and 
niaintainabilitv for eommcreial use. 
One of them, according to G. C. Rajvp. 
of General Electric’s jet engine depart- 
ment. is that of engine shutdown at 
Mach 3 speeds. In that regime, there 
is vciy little difference between wind- 
milling and normal operating speed 
and it will be ncccssarv to rcaucc the 
engine speed to maintain the integritv 
of the engine. This might be accom- 
plished by a blockage of the airflow 
paths, poisibly combined with a braking 
svstem through the accessory drive. 
Rapp believes an afterburning engine 
will be needed for the supersonic trans- 
port. and one of the problems this 
raises is developing a fhmst teverser 
compatible with the afterburning con- 
figuration. One of the biggest problems 
will be to equip the exhaust system with 
a sound suppressor to meet airline re- 
quirements. Ripp said this is prohablv 
the most difficult rcquireinent to meet 
from the standpoint of eoinplcxitv and 
leliahility. The compromise in engine 
petfompincc .icccpted in subsonic jets 
to equip them with suppressors is in- 
tolerable in Mach 5 design, he said. 
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• Environment control is an increas* 
tngly important factor in supersonic 
transport design. Safely maintaining 
cabin temperature and pressure at alti- 
tudes of ?0.Q00 ft. is a major design 
field, according to l''ted A. Payne of 
North American Aviation. Loss of press- 
ure con be compensated for by use of 
mm air cooled through an evaporative 
water boiler. Payne suggested. A nor- 
mal nniido'v size of 18 in. in di-imcter 
is possible with reasonable ranr air re- 
quirements. Concerning tlic air traffic 
control problem when si^'tsonic turns- 
ports are introduced. Payne pointed 
out that one bright spot was tlie fact 
that supersonic (frets would be smaller 
than subsonic fleets and also less vul- 
neniblc to wind and weather delays 
because of the altitudes at which they 
will operate. 

STOL-VTOL Development 

Tire satieties of short takeoff and 
lertical takeoff aircraft under develop- 
ment will narrow to three basic types, 
in the view of J. B. Nichols, Hiller Air- 
craft Corp. official. These tvpes arc 
hclicoptcts, tiltvving propeller planes, 
and turbojet-powered VTOL aircraft. 

The helicopter, in Nichols’ view, has 
not filled as broad a role in the trans- 
portation pictuic as originally expected, 
Ic-aving unfilled the missions requiring 
higher speeds and transport efficiencies. 
Of the other types. Nichols said the 
tiltvving design fills the broadest zone 
of the spectrum between hovering ab- 
ility and forward flight ability. With 
leasonabie hovering ability and reason- 
able transport efficiency, the tiltwing can 


By Ford Eastman 

Washington— Enactment of legisla- 
tion to inetcasc Civil Aeronautics Board 
membership to ease the workload was 
urged bv James R. Dutfee. C.AB chair- 
man, while testifying before the House 
Special Conmiiftee on Legislative Over- 
sight last week. 

In a panel discussion concerning ad- 
immstrative process problems before 
the committee, Diirfcc said he strongly 
felt the present five-man board should 
be increased to seven or nine members. 

"Bv deciding virlimlly every substan- 
tive matter personally,” Durfee said, 
"the members arc facing an almost im- 
|sossiblc workload— and 5rc Board has a 
very difficult time operating with even 
u Ixite quorum of three whenever anv 
members arc delegated to intrenational 
negotiations, major accident hearings, 
conferences with other agencies, or 
even when illnesses strike.” 

He said the Board is able to dis- 
charge its duties only bv extensive re- 
liance on liaison among members con- 

lit 


be applied to many civil transport, busi- 
ness flying and military missions. 

The liaicopter, in his view, is the 
most effective fot short range transport, 
flviiig cranes and various military uses. 
I'he turbojet VTOL will serve long 
range transport and strike missions but 
Irccausc of poor hovering performance 
mn.st be geared to suitable landing areas. 

Some diffetenee of opinion was ex- 
pressed by Claude E. Leibensbetger. 
Bell Helicopter engineer, who said tests 
of Bell's XV-3 tilting rotorprop has 
proved it 8 practical design for both 
hclicrrotcr and airplane configurations. 

Lcibcnsbcrgct reported that M full 
conversions with the XV-8 have been 
made by the Bell test pilot and three 
conversions by an Air Force test pilot. 
The conversions have been made in 
steps and contimiouslv at indicated air- 
speeds between 90 and 110 kt. and at 
altitudes from 3.000 to 10.000 ft. lire 
Hmc required for a continuous con- 
version is 12 see. The first complete 
in-flight gear-shift cycle with the air- 
craft was completed in April. An appre- 
ciable loss of altitude accompanied the 
complete initial shift cycle, but this 
will be reduced bv improved technique, 
and installation of free turbine type 
engines will provide an altitude increase 
as rotor rpm. is decreased. 

The Bell official said control and 
stability of the XV-3 during forward 
flight and in normal maneuvers at air- 
speeds greater than 25-50 kt. ate satis- 
factory and positive. During hovering 
and low-speed fliglit. however, addi- 
tional control and improved stabilitv 
are desirable for anv hitnrc dcsieii. 


ducted through their personal assistants 
and by extensive use of short-cut pro- 
cedures. 

Rep. Oren Harris (D.-Ark.l com- 
mittee chairman, scheduled the discus- 
sions for the purpose of gathering views 
on regulatory agencies’ problems and 
what legislation, if any. is requited to 
overcome problems and increases the 
effectiveness of the agencies. Panel 
members, besides Dutfee. were mem- 
bers of the CAB staff, airline reutesen- 
tatives and practicing airline attornevs. 

Topics for disaission were: 

• Wliat legislative or administrative 
measures have been or should be hikcn 
to preclude attempts to influence com- 
mission mcmljets or cniploves bv means 
which do not afford a fair opporlunitv 
to interested persons affected bv the ac- 
tion to present their case? 

• Wliat is the role of hearing c-xaminers. 
their present strength and weaknesses, 
and wliat measures should be taken to 
increase their stature and effectiveness? 

• What is the role of commissioners 
and tlieir immedLitc staffs and agency 


staffs and tlic division of responsibili- 
ties and what legislative measures, if 
anv, ate needed? 

• "IVhat changes ate needed in the ex- 
isting statutory provisions relating to 
substance or procedure to enable the 
commissions to cope witli the increas- 
ingly enormous volume of business 
coming before them? 

,\ major portion of the discussion 
centered around the topic on what 
measures should be taken to preclude 
attempts to influence commission mem- 
bers or employes. Airline attornevs 
blamed Congress itself for much of 
the- "unfair pressure" imposed upon 
the Board- 

Bitter complaints were registered with 
the committee .ibout congressmen and 
senators who apjscat in behalf of inter- 
ested parties at oral arguments before 
the CAB without prior notice to the 
opposing side and with no time limit 
set on statements. 

Suggestions offered by panelists in- 
eludca; 

• Board members be given freedom 
from seeking reappointment by in- 
CTc-asing the present six-vear term to 
10 or more and that they be barred 
irom reappointment, fn addition to 
longer tenns, better salaries and a good 
[X'nsion should be provided in an ef- 
fort to attract high quality persons. 

• All private communications between 
the staff and the Board and between 
interested parties and the Board be 
made a part of the public record and 
the case decided on the basis of the 
complete record. Currently, communi- 
cations from outside the Board urging 
certain action in any one ease arc placed 
in the Board's public files, but are uot 
considered in the decision or made a 
part of tlie rccord. 

• More heating examiners should be 
appointed and they should have tech- 
nical assistants, pay should be increased 
and higher standards set fot the selec- 
tion of examiners. 

• Board should be given the power to 
impose civil penalties fot violation of 
economic regulatory provisions of the 
Civil -Aeronautics Act to permit a bet- 
ter opportunity to tailor enforcement 
to fit the nature of the violation. 

• Board should be given authoiitv to 
eliminate the requirement for a heat- 
ing on ccthiin cases involving iclativelv 
simple transactions whore a heating is 
not required in the public interest. 

• Air carriers should be exempt from 
filing contracts and agreements of a 
routine and minor nature such as a joint 
use of a public address system at an 
airport or joint use of a piece of ramp 
cqiiipinent. 

• NIodify and clarify the provision of 
the Act relating to the Board’s exemp- 
tion powers so that exemption applica- 
tions could be handled more speedih 
and with less expenditure of manpower. 


Durfee Cites Heavy CAB Workload 
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NASA Leads U.S. Venture Into Space 


Man is standing at an iiitcllcctiuil vantage point rare in his liistorv. from 
which he can foresee revolutionary changes that have not vet taken wince. 


Harnessing the energy necessary to 
take his measuring in.struincnts and 
later himself from his phiiiet into 
spate h.is opened a field at exploration 
so vast that his cstiiiiate of its poten- 
tialities already is expanding in the vvav 
the universe itself is thought to expand. 

'i'he solar system has become a labor.i- 
torv where new knowledge no longer is 
the subject of imagination but of dis- 
covery. I'he universe, long a realm of 
operations for men’s minds, will be- 
come a realm of operations at least for 
the mechanical devices that extend 
man's sensorv powers and perhaps for 
man himself. 

'Ihe greatest |)roinise offered by this 
new- frontier is the possibility that man 
may learn how his iinivcrsc, his solar 
system, his planet and his .life began, 
and whether life of the same or luiotlier 
sort exists elsewhere in s])ace. 

Eventually the execution and par- 
ticularly the understanding of these ex- 
plorations and disaivciies will involve 


aiul effect all men, but the execution 
must have a more modest beginning. 

'llie two largest luitions of the world 
arc engaged in major jjrogr.ims to find, 
interpret and understand the secrets of 
nature as thev are revealed in the Uihora- 
tore of space, and to extend the fonn 
of life found on earth to other planets. 

This undertaking in the United States 
is being led bv the .National .Aero- 
nautics and Space .Administration in 
the hope that the exphiratiim of space 
can remain a peaceful one. In ease it 
cannot, the program is closely related to 
and supplemcntC’d bv inilitarv program.v. 

Tlic U.S. space program has become 
a trnlv national one dircctlv involving 
thousands of jserson.s in all scientific 
and technical disciplines, in the piotcs- 
sions of education, law and government, 
ill rapidly growing portions of business 
and industrv. and indirectlv involving 
millions through the support of its citi- 


Immcdiatc goals of this program are 
to le-.irii more about the earth, the at- 
mosi>hete that makes life possible; 
earth’s natural satellite, the mooni the 
closet planets, and whether man can 

Ultimate gixils ate to learn and niidcr- 
stand all there is to know and under- 
stand about mankind and bis eiiv'iton- 
incnt and their origins and destinies. If 
these goals are unattainable, they seem 
far less so than they did even a dcc.ide 
ago. and they seem at least likely 
enough of attainment that a grc.it effort 
is being put into pursuing them. 
Programs, Plans, Gools 

.Administtator T'. Keith Gleiinan has 
said that N.AS.A’.s work can he divided 
tougbly into programs, hmg-r.mge plans 
and objectives- Its |)rograins arc mapped 
out somewhat in detail for the next 
three vears. since considerable work al- 
reudv has gone into preparation of the 
I' iscal 1961 budget, whicli will catty tlie 
agenev’s activities through June of 1962. 

Long-range plans arc evident in oiit- 


AVIATION WEEK ■ JUNE 22, 1959 


119 


• NASA Report 


Tentative Vehicle Launching Schedule 


y 1959 tr I960 FY 1961 


Mafeorolosicol 
■ mngnications 
it vehiciss . . 

Torals . 


line form in the lO-year national space 
booster program. Even excluding the 
probability that nuclear power and pos- 
sibly even controlled fusion posver will 
be as-ailable bv the end of a decade, the 
booster prograni foresees landing of 
manned spaccCTaft on the moon. 

Predictions of the future based on 
projections of technological progress 
often have turned out to be os’er- 
optimistie about nearer erents and quite 
conservatire about what would be 
achier'ed over a long period of time. 

WTicther man will reach Mars or 
Venus by the end of a decade is a 
matter for speculation. Study and plan- 
ning already under way at N.\SA is 
based, howerer. on belief that he will 
c' cntually. Dr. Hugh L. Drvden, deputy 
administrator, has said that "as «’e 
master the required technology, \\e will 
send an expedition to the moon and 
later on to Mars, to Venus, and to mote 
distant reaches of the solar system." 
Scientific Objectives 

Scientific objectives of the NAS.A pro- 
gram-which, aside from imniriiate 
military and political considerations— 
arc the really important reasons for the 
program’s existence, have been quite 
clearly spelled out. They are as ambi- 
tious as man’s curiosity demands that 
they be, and they will be pursued for 
many decades to come. 

NAS.A uses the term “space science’’ 
as a shorthand expression for scientific 
investigations carried out in space bv 
means of sounding rockets, space satel- 
lites and space probes. 

It has dir ided its space sciences into 
seven basic areas for convenience, al- 
though they obsiously are orerlapping 
and interrelated. These arc atmospheres, 
ionospheres, energetic particles, electric 
and magnetic fields, grasitational fields, 
astronomy and bioscienccs. 

Its programs for investigating these 
areas ate otranixed a little differently, 
roughly by the types of tools that will 
be used to explore the scientific mvs- 
tcries- A brief look at this second tvpe 
of breakdown illustrates the direction 
NASA is taking and indicates the kinds 
of timetables involved; 

• Space boosters. Beyond the intermedi- 
ate vehicles such as the Juno II, Thor- 
Able, Atlas-Able and Thor-Delta, NASA 
has begun work on boosters that will be 
the workhorses of the space program for 


the next several years. They include the 
Vega, which will cost $91.6 nrilUon over 
the next four fiscal years, including 
1960; and the Centaur, which will cost 
$95.5 million oser the same four years. 
Vega’s missions will include hard land- 
ings on the moon and orbiting of a 
two-man space laboratory. Centaur, an 
ads-anced man-carrv'ing vehicle, will be 
fired in 1961 and also will launch com- 
munications satellites and permit soft 
landings on the moon. 

Still further along arc the 1. 5-million 
lb. thrust engine, some four years away, 
that u'ill permit manned lunar landings 
and large, orbiting space laboratories. 
Somewhere Iscyond tfiat. estimated at 
eight to 10 years off. is the nuclear 
rocket engine for which N.ASA is pro- 
viding S8 million in Fiscal 1960 and 
the Atomic Energv Commission, 546. 5 
million in Fiscal 1959 and 1960. Ion 
and plasma propulsion for use from 
earth orbits may precede the develop- 
ment of useful nuclear engines. 

• Sounding rockets. In addition to plan- 
ning to fire some 100 sounding rockets 
in Fiscal 1960 and a like number the 
next year, NAS.A is seeking to dcrelop 
a vehicle cheaper than the solid-rocket 
Scout, for trips out to several thousand 
miles. Sounding rockets already hare 
permitted an iinprorement bv a factor 
of three in the forecasts of what shoit- 
ryaye frequencies will be usable for 

• Scientific satellites. This category in- 
cludes development of an orbiting 
astronomical ob.serr-atory and an atomic 
clock payload to test a part of the gen- 
eral theory of relativity. Previous dis- 
coveries made with this type of inr-csti- 
gating tool include discovery of the Van 
Allen radiation belts and discovery that 
the air above 200 mi. is manv times as 
thick as had been believed, which means 
that spacecraft will require more thrust 
to maneurcr in this region. 

• Lunar probes. Tlirce are to be 
launched in Fiscal 1960. with two in- 
tended to inrpact on the moon and the 
third intended to orbit a few hundred 
miles abo\c the surface. Soft landings 
arc scheduled for 1961. to put the first 
small extraterrestrial obsen-atory on the 
moon. The data obtained will lead di- 
rectly to design of vehicles for manned 
landings. 

• Dce]> sjace probes. Two of these, 
scheduled for late Fiscal 1959, probably 


will go over into Fiscal I960. ’Hie I960 
budget allows for preparation of two 
mote probes to be iitcd in Fiscal 1961. 
At least one will be fired toward Venus. 

• Meteorological satellites. Two at- 
tempts will be made by mid-srtmmet to 
launch a heat balance satellite. More 
sophisticated television weather satel- 
lites, called Titos and inherited from 
Defense Department, arc to be 
launched, one by the end of the year 
and another next spring. 

In 1961, two launchings of a proto- 
type opcration.ll weather satellite into a 
700-mi. polar orbit, using the Vega 
\ehicle, are planned. Tliis project mil 
consume over two-thirds of the Fiscal 
1960 melerological satellite funds. 

Steps beyond this ate radar satellites 
and experiments leading to an ultimate 
operating svstem that would use six 
satellites in 700-mi. polar orbits and 
four in 22.500-mi. "stationary" orbits. 

• Communications satellites. By the 
end of 1959, a 100-ft. inflatable passive 
reflector satellite is to be launched, per- 
mitting radio bounce experiments be- 
tween the cast and the west coasts. 

In 1960 and 1961. three more 
launches arc planned. One will carry a 
number of satellites to an altitude of 
2.500 mi. This probably will be a Vega 
carriing 10 reflectors. 

• Manned space flight. Beyond the top- 
priority Merciirv' manned capsule arc 
plans for a two-man capsule, an orbiting 
six-man laboratory, and studies of still 
more advanced vehicles. Because of the 
urgency of Mercury and the questions 
it may answer, only a small percentage 
of the next budget has been reserved 
for studies of future manned craft. 

Objectives of the NASA program 
range far bevond those projects that are 
near enough to have timetables and 
vehicles associated with them. ’The vi- 
tally important space sciences program 
somchnics goes unnoticed in the midst 
of more dramatic satellite and space 
probe launchings, but it is the very 
broadest kind of framework within 
which all NAS.A’s other space work is 

Dr. Dri’den has expressed the implica- 
tions of this search for knowledge this 


"Tile most profound impact of space 
knowledge will be on the basic sciences 
of astionomv and geophv-sics, for space 
vehicles make possible direct experi- 
mental measurements in space at the 
sites of the phenomena under study. 

"Through advance in these sciences 
we will gain a deeper understanding of 
the universe in which we live, including 
our earth and nearby space, the moon 
and planets, interplanetary space and 
distant galaxies. 

■”rhis deeper understanding and 
knowledge will bring the power to pre- 
dict, to direct and to control the forces 
of nature and out own destiny.” 
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Engines Hold Key to Spaee Timetables 


Five new liquid fuel rocket engines and modifications of two existing 
engines of the same type form the backbone of the national space program 
as now phinned by the National Aeronautics and Space Administration, All 
very- large space vehicles scheduled to be launched by NASA in the next 
five to six years and probabh within the next 10 vears will be powered bv 


combinations of these seven engines. 

Extreme importance of these boost- 
ers revolves around the fact that they 
ate the longc.st lead time items re- 
quired for the space program. Their 
rapid and successful development is 
vital if the U. S. is to have anv hope 
of surpassing Soviet Rus.si.i in payload 
capacity in the near future or of send- 
ing manned vehicles to the moon and 
beyond. 

The cfficiencv of these boosters 
and vehicles, which arc tailored for 
specific tasks, will be much liighcr 
than that of the modified militarv 
rockets now in use. They will reduce 
the vehicle cost required to send a 
pound of payload into orbit or outside 
of the earth’s gravitv bv as much as 
20 to 50 times. 

Soviet Propulsion Lead 

NASA estimates that it will be 
about two years before this new engine 
program will bring the nation’s space 
launching capability to the level the 
Russians demonstrated last January 
with Mcchta. But U. S. booster power 
will jump rapidly after that point if 
the present schedule can be main- 
tained. Depending on Russian progress, 
there will then be some chance of 
leap-frogging ahead in space competi- 

Sevcral other projects in the N.AS.-\ 
propulsion program are involved either 
with solid fuel rockets or with far more 
advanced povverplants that still ate 
in the research stage. Solid propellant 
work ]«csently is concentrated in Proj- 
ect Scout which is now in its initial 
phases. Its purpose is to develop a 
four-stage vehicle of im|srovcd rockets 
that can send I 50 1h. of instimnents 
into a 500-mi. orbit nt 100 lb. to an 
altitude of about 5,000 mi. Scout will 
be the most inexpensive rocket sy-stem 
for space work in the U. S. inventory. 

Large nuclear powered rockets and 
electrical lovv-thriist. high specific im- 
pulse systems such as ion and plasma 
rockets are in an advanced stiidv stage. 

Present opinion is that ion rockets 
will reach development first, with flight 
test possibly taking place as early as 

The seven liquid fuel tii|incs that 
arc due to receive the bulk of NASA 
dovclopmont funds over the next few 

• 6,000-Ib. thrust storable fuel engine 


being developed by NAS.A's Jet Pro- 
pulsion Laboratory. Although devel- 
opment times arc diffcult to estimate 
accurately, NASA now expects this en- 
gine to be available alxmt mid-1960- 

• 15, 000-lb. thnvst engine using liquid 
hydrogen and oxygen propellants. This 
is being developed by Pratt A- Whit- 
ney Div ision of United Aircraft Corp. 
Operational capability is expected in 
1961. 

• 20,000-lb. timist storable fuel eu- 
ginc which is still in the study phase. 
Selicdulcd to be available in mid-1965, 
this engine may use a pumped pro- 
pellant systenr rathe: th.in the pressur- 
ized tanks of the 6.000-lb. thrust en- 
gine. 

■ 80,000-Ib. thrust liquid hydrogen and 
oxygen engine which has been under 
research and development contract for 
about a vear. It is scheduled to be 
available in the first quarter of 1965. 

• 1,5 niillion-lb. thnist single chamber 
engine using kerosene and liquid oxy- 
gen propellants. Ibis engine is being 
developed by Rockctdync Division of 
North American Aviation, Inc., and 
is scheduled to be available in mid- 
1965. .\it Force and .Advanced Re- 
search Projects .Agency originally sup- 
ported this work- 

• 34,000-lb. tlmist engine which is a 
modification of the first stage engine of 
the Vangmircl satellite Uumdiing ve- 
hicle. General Electric Co., the con- 
tractor for the original engine, will 
handle the modification. Hie new en- 
gine is scheduled for flight test in niid- 
1960. 

• 190.000-lb. thnist kerosene and 
liquid oxygen engine, a modification of 
the tvpe used currently on intermediate 
and intercontinental range missiles. 
Rocketdvnc alrcadv has supplied the 
first of these engines for the eight- 
engine Saturn cUister. 

rrimarv objective in the selection of 
these |)articiilar engines is to provide 
a family of space vehicles of cver-in- 
CTcasing capacity and reliability- liach 
vehicle in the familv sUimkl be ade- 
quate for most of the space missions 
planned during a two to four year 
period. Tlicsc missions would encom- 

E iss satellite work including low and 
gh circular orbits: lunar exploration, 
phmclarv exploration and dce]> space 
probing. 

ITiu general-purpose nature of these 
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\cliicles would allow them to be used 
many times and at frequent intervals. 
As a consequence their rcliitbility, 
«'hicli is the most unbending require- 
ment for space use. would almost in- 
cvitiibly reach a Itigh figure. 

'lliis systematic family of new ve- 
hicles. the first of which will be ready 
for use in about one year, will even- 
tually replace two groups of rockets. 
One, wliich exists now, includes the 
Navv-Martin Vanguard, Armv-Chrysler 
Jupi'tcr-C and Juno II. USAK-Spacc 
Tcchnologs' Laboratories Thor-Abic and 
USAF-Lockheed Thor-Hustler. With 
the exception of the Vanguard all of 
these vehicles originally had some mili- 
tary background. Most powerful is the 
llior-llustlcr which uses a Bell Aircraft 
Corp. Hustler rocket engine, originallv 
dcsignctl for a Convair B-58 bomber 
pod, as a second shigc for the Douglas 
Thor IRBM. 

'I'hor-IIustlcr is the primary vehicle 
in tljc Discoverer satellite series being 
conducted by the ARPA. This group 
of boosters, which has borne the brunt 
of U. S. demands in space created bv 
Sputnik I, has sent seven satellites into 
orbit and launched three space probes. 

The second group of boosters that 
will be superseded in time by the new 
family of NAS.A vehicles arc two modi- 
fications of the USAl'-Convait Atlas 
missile and one variant of the Thor- 
Able, all of which will be available 
within the next year. 


One is the tvvo-stage Atlas-Hustler, 
using the Bell engine for the second 
stage on the Atlas, which can put 
5,000-lb. in a low orbit. The other is 
the Atlas-Able, which uses tlic Aero[et 
second stage of the Vanguard and an 
Allegany Ballistic Laibiitatory .solid en- 
gine mounted on the Atlas to make a 
three stage vehicle. The last of this 
group is the Thor-Delta which is the 
T'hot-Able with guidance added in the 
second stage to allow it to coast for 
considerable distances after the first 
stage burns out. Coasting guidance 
of this type allows the vehicle to place 

siderable altitude by firing its second 
stage at the proper angle when maxi- 
mum altitude is approached. Coasting 
capability also will be useful for space 

E robc missions. A do7.cn Deltas have 
een ordered from Douglas. 

Four Basie Vehicles 
I 'our vehicles arc now being planned 
bv N.ASA to use the seven basic en- 
gines being developed in the new 
booster ptogr.im. The first two use .\tlas 
for the first stage, hut they will have 
a much greater payload capacitv than 
the .Mlas-Abic and .Atlas-Hustler be- 
e.uise the upper stages arc designed 
especially for the Atlas, so that all 
.stages are properly matched from a 
weight and power shind|)oinf. 

Atlas was chosen for the primary 
stage of these two vehicles because it is 


the largest Irigh-time booster assembly 
available in this country. Its reliability 
during the last year has been “remark- 
able’’ according to the NASA, and it is 
considered by that agency to be the 
ideal building block to get great pay- 
load capability. 

The four advanced vehicles arc; 

• Vega. Tins vehicle, being developed 
by Convair Division of Genera! Dy- 
namics Corp., will come in both two- 
and three-stage versions. The first stage 
will be a production type Atlas except 
that the front end wilt be brought out 
to a full 10-fl. diam. so that the pro- 
pellant section will be completclv evlin- 
drical. Second stage will be the same 
diameter. It will be produced with At- 
las tooling and will mate with .Atlas 
test and launching equipment. This 
stage will use the modified GK, Van- 
guard engine. TTiis was the most suc- 
cessful of Vanguard powerplants and 
it functioned properly on its last six 
Rights. Major modifiention to this en- 
gine is an increase in nozzle length 
and addition of an ignition svstem for 
altitude starting. NASA cxirects deliv- 
ery Ilf the first modified engine late this 
year. The tvvo-stage version will be 
able to jjut roughly a 4, 000-lb. pavload 
with several men aboard into a 500-mi. 
orbit for sevctal vs'Ceks. This .second 
stage engine will al.vo have a restart 
capability so that it will burn during 
two different portions of the Right. Tlvis 
capability is needed to place objects 


FAMILY of space vehicles planned by NASA to handle needs foe next 10 jcais is based on use of chemical rockets. All use liquid fuel 
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in circular orbits up to 24,000 mi. 

Vega’s tiiird stage vvill be the 6,000-lb. 
thrust storable engine being developed 
by the Jet Propulsion Laboratory. 'Ibis 
stage vvill l>e required for lunar and in- 
terplanetary prolics and its nitrogen 
tetroxide and hydrazine propellants are . 
designed to be ignited near the target 
planet many days after leaving the 
earth, k'lrst firings of the two-stage 
Vega are tentativclv set for mid-1900. 

• Centaur. I’his veliicle will be the 
first to use hydrogen, the highest en- 
ergy fuel. First stage vvill be a modi- 
fied Atlas. Second stage will use two 
1 5.000-lb. thrust liquid hydrogen and 
lox engines being developed by Pratt 
& Whitney. The same 6,000-lb. thrust 
storable engine planned for Vega will 
be used as the Centaur’s third stage .yw. 
when the mission requires it. 

Centaur will be able to perfomi 
all the Vega missions but with 50 to 
100% more payload because of the higli 
energy second stage. Centaur, for in- 
stajicc. will be able to |)lacc a imixiimiin 
of more than 8,000 lb, in a 500-mi. 
orbit. Tlic superior c.ipability of the 
Centaur vvill be based on research and 
development work that predates the 
S]jacc boom by a considerable period. 
Cironps who financed exploration of the 
problems of using liquid hydrogen for 
rocket as well as ramjet fuel prior to 
1956 included lire old National Ad- 
visory Committee for Aeronautics, the 
space agency’s predecessor: the Air 
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l''orcc and the Na\v, and several indus- 
trial 6mis. Signiiicant progress nas 
iiiadt bv 1958 and the Air Force and 
ARPA initiated tire dosclopmont of the 
Pratt W'hitney engine. Next July 1, 
NASA will formallv take or-er the fund- 
ing of this engine. It expects to fire the 
first Centaurs early in 1961. 

• Saturn. First 0. S. rocket engine 
system that will delir er more than 1 
million lb. of thrust at take-off will be 
used as the first stage of this vehicle. 
F.ight Rockctdync engines of about 
190,000 lb. thrust each and nine bal- 
listic missile type tanks will be clus- 
tered together to proside a 1.5 million 

Work on this clu.stcred booster is 
the responsibility of the Army Ballistic 
Missile Agency, operating under the di- 
rection of the ARPA. The booster 
is scheduled to enter flight test before 
the end of 1960- It is also referred to as 
the Juno V engine. 

Complete configuration of the Sa- 
turn s’chiclc probably will consist of an 
intercontinental missile second stage 
])luS the two upper stages from the 
Centaur. 'Iliis is in keeping with the 
NAS.A policy of using tlic scr en basic 
engines as much as possible to keep 
dereiopinent costs to a minimum. 

This vehicle will he capable of plac- 
ing about 30,000 lb. into an orbit 
around the earth. Missions «hich 
hare been described for the Saturn 
include sending five men in a space lab- 
oratory into orbit for several months 
so that tlrcy can perfonn detailed un- 
interrupted observations and experi- 

• Nova. Tliis is the largest of the ve- 
liidcs definitely included in the cur- 
rent NASA program and it is the onlv 
one capable of sending men to the 
moon and returning them to earth. 
Tliis first stage will consist of a cluster 
of four of the 1. 5-million lb. thrust, 
single-chamber units being developed 


by Rocketdyne. The second stage will 
be a single 1. 5-million lb- engine, nic 
third stage will be about the size of an 
[CBM but will use liquid hydrogen 
fuel- The fourth and fifth stages would 
employ high energy and storable propel- 
lant engines which ate now included 
in the booster devclopmciit program. 
This five-stage configuration would 
stand more than 250 ft. high. A seven- 
stage vehicle also is contemplated. It 
would make u.sc of advancc.s in the 
state of the art expected over the next 
few years. Tliis vdiiclc would be able 
to transport two or three men to the 
moon and return. These seven stages 
would include the rockets needed for 
landing on the moon, takeoff from the 
moon and re-entry into the earth's at- 
mosplicte. 

For the earth satellite mission, a 
Nova vehicle would place about 1 50.- 
000 lb. into a close orbit. 

Cost Set at $2 Billion 

This ambitious booster vehicle pro- 
gram will cost approxiniatciv S2 billion 
over the next 10 years if it is carried out 
as presently conceived, according to 
NAS.A Administrator T. Keith Glcnnan. 

The Fiscal I960 budget, which takes 
effect next week, calls for expenditutes 
nf about S3 million on solid propellant 
rockets, S5 million on high cnctgv pro- 
pellant rockets, and about S50 niillion 
on the !. 5-million lb. thrust single- 
chamber engine. Total amount already 
involved in contracting for this large 
engine is SI02 million, and it is ex- 
iiectcd to cost a total of S200 million to 
uring it to a useful stage. 

The cost of these "building block" 
engines is so great that considerable at- 
tentiun is being giv en to possible recov- 
ery of the boosters. N.AS.A has budg- 
eted SI. 5 million to initiate recovery 
system studies in Fiscal 1960, and the 
first goal is to try to have a svstem that 
could recover the Atlas skirt with its 


two nrst-stage engines from flic first 
Vega vehicles a yc-ar and a half from 
now. .Air Force, Anny Ballistic Missile 
Agency, .ARP.A and industry also arc in- 
volved in recovery system studies. 

Despite the ambitious aims and tlie 
money and manpower that will be re- 
quired to compfetc such an extensive 
space booster program, progress already 
is better than expected in some areas. 
Maj, Cen. Marvin C. Deinler, director 
r>f research and development under 
USAh's Deputy Chief of Staff for De- 
velopment, recently described progress 
on the 1.5-mniion lb. Roeketdyne en- 
gine as "rather spectsculat." and re- 
vealed that the combustion chambci 
and nozzle had been fired last March 
at a level of more than 1 million lb. of 
thrust. 

Simultaneous development of the 
other principal engine parts, such as the 
tiitbopumps. the gas generator and con- 
trols, is being supervised hy Rocket- 
dyne. I''acilities to test the compon- 
ents and the complete engine arc larger 
and more extensive tlian those required 
by any engine in the past. These facil- 
ities arc being provided bv modification 
of tests stands at tire Rocket Base, Ed- 
wards AI'B, Calif,, plus some new con- 
struction there. 

I hc national vcliide program is pre- 
diated on the optimistic premise tliat 
all five new engines will meet their 
specifications and complete their de- 
velopment cycics in tire allotcd time. 
But provisional plans liave been made 
to cover the hole that would be left if 
any of the engines sliould run into 
serious trouble. Tlicsc plans arc built 
around the clustering of engines with 
wtisfactory records to tcplaco anv that 
have failed to meet their schedules. 
'Ihetcfore, all the engines will be dc- 
vclo]>cd to permit clustering, either to 
serve as a substitute povvcrplant unit or 
to be used for anv new strges that 
might become desirable. Most difficult 
engines to replace hy clustering would 
be tlie 6,000-lb. thrust storable model 
and the 1, 5-million lb., single-chanibcr 

Even if all the engines can be devel- 
oped successfully, the exact composi- 
tion of tliese multistage vehicles is not 
firmly fixed at present. Tailoring of the 
vehicle to a specific task or to adjust 
for availability of production engines 
could affect tlic choia' of stages as well 
as technical perfonnance. I'or instance, 
NAS.A officials liave pointed out that 
the clustered 1. 5-million lb. engine 
could be substituted for the siiigle- 
cli.miber rocket in Ihc second stage of 
the Nova. 

While this group of engines and 
vehicles covers the needs of the national 
space program for several years, NAS.A 
testimony before Congress clcarlv 
jxvinted out that even larger boosters 
and new types of boosters will be needed 
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in the ptofranTs fore.vceabtc future. 

Main nope for keeping booster vehi- 
cles vvitli very large payloads below 
NovvTs planned gross weight of about 
5 million lb. is through nuclear rockets. 
Such a povvcrplant would have a spe- 
cific impulse of about 800 under pres- 
ent plans. This is roughly twice that 
expected from improved chemical sys- 
tenvs. If this pertorniaiice is re-aclied 
the miclear rocket will dramatically 
reduce the size and com|)lcxity of large 
s|xice vehicles. 

A high energv chemical rocket would 
have to have three stages and weigh 
one million pounds at takeoff to place 
a 30,000-lb. payload into a 2.500-nii. 
orbit. .A single-stage nucle-ar rocket 
weighing only 200,000 lb. could handle 
the same task. 'I'he balance swings far- 
tlier in favor of Ihc nuclear system as 
either pavloael or distance increase, if 
Ihc missidn were to send a 1 50,000-lb. 
gross weight vvliiele to Mats from ,i 
space station above the earth, the clicm- 
ieal system could deliver 7.500 lb. of 
piiyload and could return only 750 lb. 
to earth. A luicleat system of the same 
initial weight could su|)port a manned 
expedition because it could deliver 
about 5 5,000 lb. tn the Mars orbit and 
ictiirn 25,000 lb. to earth. 

Nuclear Racket Availability 

Considerable optimism has been 
voiced bv some NASA, Atomic Energy 
Commission and industrv' scientists 
about operating nuc1e.it rockets being 
available by 1970, even though the first 
test firings of a reactor system which 
rcsenible.s that needed for a rocket en- 
gine will not occur until later this sum- 
mer- The -AEC is handling the reaetor 
work for the nuclear rocket and N.AS.A 
is in charge of the development of the 
pninp.s. taiik.v and auxiliary equipment, 
'live first midcar rocket a.s now envi- 
sioned will use a heat exchanger reactor 
in ]>lacc of a combustion cnainbcr to 
hc-dt the liquid liydroeeii propellant 
before it is cxhau.vtcd flirough a con- 
ventional nozzle. 

Nuclear rockets proliably will be re- 
served for use on large, long distance 
vehicles because of their cost and Ihc 
fact that they have a limiting weight 
below which chemical rockets are more 
efficient. Tliis weight limit depends 
on a number of factors such as vehicle 
construction, mission etc. It arises be- 
eatise present estimates .show that a 
miclear rocket will be able to produce 
about -10 lb. of thrust per poiincl of en- 
gine structural wciglit while good 
chemical systems yield about 100 lb. 
of thrust for each pound of engine. 
Tlicrefore, the nuclear rocket in com- 
p.nrison to chemical engines only begins 
to become attractive when the saving 
in propellant weight that it offers is 
greater than the increase in engine 
weight that it requires. 
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Still more efficient propulsion sys- 
tems from the standpoint of propellant 
consumption ate the electrical systans, 
now in the research stage at NAS.A 
laboratories. These electric engines ex- 
haust their propellants at roughly eight 
times the vclocitv of the nucle-ar rocket 
and 20 times the vclodtv of cheiniejl 
rockets. 'Mieaforc thew can provide a 
given tlmest with ,i iiiiich smaller 
amount of propellant than either the 
miclear or chemical systems. Since 
these electric engines requite he-aw, 
elaborate generating equipment tor 
their power, their usefulness is a ques- 
tion of vvhe'fher their total engine 
weight can be kept below the weight 
of the propellant that they save for 
a given mission. 

Promise of Electrical Engines 

Considerable work has been done 
in this area in the last two years and it 
iias CTcafed strong opinion among cog- 
nizant technical personiie! that the tofal 
weight of the eloctric engines cm be 
kept low and that tliev wall prove ex- 
ttenielv useful in space. No electrical 
propulsion sehciuc now nearing fruition 
would devdoi) enough thru.st to lift 
itself from the ground. It appears 
now that electric engines cannot be used 
.IS the primary povverplant, and vvill 
be useful only after a vehicle has been 
boosted at least to orbital spted. 

Tvvo printary ty pes of electric engines 
arc being stuelicd— the ion rocket, in 
which the propellant is separated into 
positive and negativelv charged parti- 
cles, and the plasma accelerator, in 
which the ionized propellant is kept in 
a neutral irlasiiia stale. High exhaust 
velocities ate realized with both en- 
gine types because the working fluid is 
kept aw-ay fniiii the walls of the engine 
eitlier by an electric or a magnetic 
field so it can be heated to very high 
temperatures. 'Tliis eliminates the strnc- 
tunii materials problem, which is the 
limiting factor on the performance of 
a heat exchanger type of miclear rocket. 

N.ASA scientists believe that the ion 
engine cm be developed into opera- 
tional ustfnhiess before the plasma cn- 
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ginc. 'This might occur within the 
next four years. Engines of this type, 
producing very small amounts of thrust, 
mav be useful for attitude control on 
satellites, station keeping for satclUtos 
to overcome small amounts of aetodv- 
namic and electrical drag, as well as 
the primarv propulsion svstcni for liinai 
and planetary probes. 

Solid pro[x:llant rockets are being 
considered for use on the large vehicles 
previously described but at this time 
they have l>ccn brmi|ht positively into 
the NAS.A program for only one piit- 
po.vc. 'Iliis puqjose is to provide a 
family of .small, highly reliable, inex- 
pensive vehicles that can send instru- 
ments into orbit or to probe space out 
to about 5,000 mi. from the carth. 

Foiit rockets ate being developed 
under this Project Scout program. 'Tliev 
can be staged together to perfonn a 

Chance Vought has received a con- 
tract to build the Scout airframe and 
to integrate the four engines into it. 
These engines, which will have per- 
formance superior to the sounding 
rockets in use todav arc; 

• First stage— modified version of early 
Polaris motor designed by Aerojet-Gen- 

• Second stage— an iinptnvcd Sergeant 
developed by Thiokol. 

• Tliiid stage— sealed-up version of the 
Vanguard third stage engine developed 
by Hercules Powder Company’s -Alle- 
ganv Ballistic Ixiboratorv. 

• Fourth stage— similar to the present 
-Allegany Vanguard eii|me. 

Payload tests with the Scout system 
arc scheduled to begin in iiiid.1960 at 
N.AS.A 's Pilotless .Aircraft Research Sta- 
tion at W'allops Island, Va. Previous 
sounding rockets in use in this coun- 
try TCaSied a speed of about 12,- 
000 mph. with a payload of approxi- 
matelv 2 5 lb. Scout will send 100 to 
150 lbs. to 25.000 mph, and the total 
vehicle will cost about S500.000. Its 
cost therefore will be much lower than 
the military rockets now used for 
small satellite and ballistic missile test 
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Manned Orbital Flight Is NASA’s Top 


Project Mercury is the liighcst priority program now being conducted by the 
National Aeronautics and Space Administration. Its objectii'c is to place a 
man in orbit around the earth at the earliest possible date. NASA officials 
have described the program as urgent and have said it is "being pursued with 
great effort.” 


A special NASA unit, the Space Task 
Group headed b\' Robert R. Gilnith, 
was gi\cn the responsibilitv for Project 
Mercury last Oct. 5. four days after the 
agency itself was formed, ft »-as given 
not only the clialleiigc of acliiering 
manned orbit in the shortest possible 
time, but almost unlimited resources. 

The technical polics' adopted by the 
task group is to use exi.sting technology 
and proved methods throughout the 
Mercitrv' program to s;ive time and 
money. Although this eliminated the 
need for new research, it has not been 
possible to use oif.the.shclf equipment 
and systems in the Mercury capsule. 
New life support and control svstems. 
for e.vaiiiple. will be designed along the 
lines of systems pros'cn by setsiee in 
aircraft and missiles, but they still will 
requite exhaustise dcselopmcnt testing. 

It lias been possible, however, to use 
existing boosters throughout the pro. 
grain-the Anny-Chii-slet Redstone and 


Jupiter boosters and the Aimy-Thiokol 
Sergeant rockets nail be employed dur- 
ing the sub-orbital manned and un- 
manned tests of the capsule and the 
USAl'-Comair .Atlas fimillv will propel 
a eapsidc into orbit. 

Official predictions of the total cost 
of the program run around 5200 mil- 
Uon. N.ASA will not discuss the Mcr- 
curv timetable or the date on «hich 
it hopes to achieve the first manned 
orbit because there is no way to predict 
lion long some requited test pnigtaiiis 
will last. 

Unofficial estimates place the first 
manned orbit about hro years in the 
future, but there arc a number of rea- 
sons for believing that this mav be a 
conservative outlook- 

•A definite spirit lias deielopexl 
among project personnel. This might 
be expected from a group that has been 
gii'en a clear-cut, intriguing and de- 
manding objective and the means 


needed to accomplish it. Mercury has 
the added inccntii-e of being involved 
in a race against more than its own 
schedule. Tlietc is great hope among 
the task group that they will be the 
first to orbit a man. cicn though Sos’ict 
Russia enjoys a significant lead in the 
all-important propulsion department. 

.Altliougli project It-.idets will not re- 
veal their timetable, they say that the 
program is on schedule and there hare 
Wn no slippages to date. .A strenuous 
work pattern lias es'olved U'ith I’irtuallv 
all of the project’s technical personnel 
soluiitarily working nights and sveek- 

Mcrcury’s record of accomplishment 
to date is impressive. Spccifie.rtions for 
Ihc capsule were established and mailed 
to prospcctis'c bidders 18 days after the 
Space Task Croup was formed. Tliis 
rapid handling of a difficult preliminary 
design job «ns made possible bv a broad 
bacl^round of capsule studies con- 
ducted ptcviuiisly— most of them aftCT 
the first Sputnik laiincliing-by the Ait 
Force, its contractors, and NAS.A’s 
predecessor, the National Advisory 

Committee for Aeronautics, 

Still, the task group did not spend 



FIRST U.S. space pilob examine model of Metcaiy capsule and Atlas that will boost it into orbit. All are test pilob with 1,500 hr, in jcb 
and equivalent of engineering or science degrees. They arc now in intensive training. Seated from left ate USAF Capt Vi^l I, Grissom. 
Navy Ll. Malcolm S. Caqientei, USAF Capt. Donald K. Shyton. USAF Capt. Leroy G. Cooper. Jr. Standing from left, Navy Lt. 
Cdr, Alan B. Shepard, Jt., Navy LL Cdi, Wallej M. Schiiia, Jr.. Marine LL Col. John H. Glenn, ft. 
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DYNAMIC forces to which Merenrv pilob will be subjected have been explored thurougbly 
ill laboiatoiies. Hllols also will ride capsule in siib.orbihil flights before orbiting. 


additional time deciding which of many 
possible configiinitions svoiild be ab- 
solutely the most efficient. .A N.AS.A 

S iokcsman has desctibcti the Mercury 
esign philosophs this wav: “There arc 
a lot of u'ays to skin this particular cat. 
but we wanted to nail clown precnsclv 
what wc u-anted and get going." 

•As a result, the spccmcations sent to 
ptospcctisc bidders were much mote 
detailed than will be usual in N.AS.A 
projects. Proposals were clue seven 
weeks after the specifications uere 
mailed. Oral picscnlatioiis were made 
Isv bidders during the Christinas lioli- 
davs and NASA notified the McDonnell 
Aircraft Corp. on Jan. 8 that it had 
been chosen to build tlic cajwulc. 

Technical management of sub-orbital 
and orbital tests is liaiiellcd by a miin- 
ber of panels composed of icprcscnta- 
fixes of contractors involved in each 
test. For instance, one panel including 
the Atinv Ballistic Missile .Agency, Mc- 
Donnell and N.AS.A meets almost diiilv 
to make the decisions and compromises 
necessary to integrate the capsule and 
the Redstone booster into a safe- system 
that will send the sexen Mercury space 
pilots on 150-nii. ballistic paths. 

Similar panels control the prepara- 
tion of the orhihil xchicles. Top N.ASA 
officials retain the aiitlioiitv to oxerride 
these panels but to date this has been 
done only on a fexx points. The almost 
dailv panel meetings have eliminated 
much correspondence and produced 
ansxx’ers to technical problems in a 
niininmm time. 

Firm Technical Foundation 

All aspects of the Mercury program 
rest on finii teclinical ground. AA’hile 
a great deal of engineering design and 
enxiroiiniciital test work has xet to be 
clone the programs have been outlined 
clearly by the wide experienee gained 
ill recent vears on the major problems 
connected xx itli orbital flight. 

Reliability of large liquid fuel rockets 
essential to the program is high today 
and increasing steadilv. NAS.A con- 
siders the Redstone to be highly reliable 
and ideal for training the pilot.s for Isal- 
listic flight. It also expects the .Atlas 
to haxe tcachcd a high state of rcliabil- 
itv bx the time the capsule is re.idy for 

Tolerances of the liuman body to the 
tx'pcs of stresses expected in sub-orbital 
and orbital flight haxe been xvell estal>- 
lishcd bv niqcUcal research except for 
man’s reaction to protracted xveiglitless- 
ness. Ihis is not expected to be a seri- 
ous stress on the basis of iircscnt studies 
and experiments in short duration 
flight. Radiation, meteorite incidence 
and other possible hazards in the loxv- 


altitudc .Mercury orbit arc not expected 
to offer a serious problem, based on 
satellite and sounding rocket data. 

In areas xvlicrc there is still some 
doubt about the basic technical ap- 
proacli involved, N.AS.A has hack-iip 
programs, 

Ihe heat shield required for the cap- 
sule to re-enter the atrnosphere is being 
piireliascd in both ablation and heat- 
sink forms. While a great deal of nose 
cone inxestigation for the ballistic mis- 
sile program is applicable to the capsule, 
no re-entry tests ever haxe been made 
from an orbit. Orbital re-entrs’ occurs 
at speeds only slightly higher than inter- 
continental missile .speeds bnt the 
energv that must be dissipited as heat 
or drag is considerably higher and the 
rc-enitx paths arc different. 

,\ final choice betxvecii the ablation 
and heat-sink shields xvill not be made 
until after unmanned re-entry tests 
have been made from orbits. 

The Mercury capsule is a less com- 
plicated xehiclc to clexeiop than a high- 
performance aircraft and its design and 
test program are expected to iiioxe cor- 
respondingly faster. Some recent air- 
craft dcxelopment programs have 
stretched through sexen or eight yean. 


i'lthaitgh this lead time in some cases 
has been abnonnally long due to fi- 
nancial and technical indecision. 

Another yardstick is the fact that 
some satellite instrumentation ]jaylnads 
liaxe taken two years for their design 
and enxironmental test phases. These 
projects did not have the maximum 
backing that sliould shorten the Mcr- 

Slamial control of the capsule is ex- 
pected to be less complicated than pilot- 
ing a high speed aircraft. .All of the men 
sehxtcel to ride ixi the capsitlc are com- 
ixetcnt test pilots and the duties they 
arc expected to )>etfoiTn are minor com- 

C ared to tluj.se they are accustomed to 
andling in the testing of supersonic 
aircraft, 'lire capsule auxiliary systems 
and cmcrgencx' ptoccduics that they 
must iindcistand arc dxvarfed by the 
immher they imist knoxv intimately in 
a nioeltrn aircraft. .Aircraft flight han- 
dling characteristics and pecularitics 
through sexeral speed ranges also arc 
infinite compared to those of the bal- 
iisKc capsule. 

Regardless of the technical complcx- 
itx' of the |)rogram or of the steps taken 
by N.AS.A to ensure the earlic-st possible 
iiiamicd orbit, the human reaction to 
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the unusual nature of the Mercurv proj- 
ect will play a major part in detennining 
the first flight date (o: two reasons. 

l‘'irst, unless Russia wins this par- 
ticular race, there is no wav to mini- 
mize the fact that this will be the first 
time a man has ridden a nrissilc into 
space in an attempt to achiese an orbit. 
Tlicrc is no wav to minimize the ( 
age that this will require of the 
space pilots. This knowledge is ; 
mount in the minds of the mana 
designers, and craftsmen connected 
with the project. Undcrstandablv, it 
will lead to unusual caution and de- 
liberateness even though all project 
personnel including the pilots an 
r-inecd that this undertaking is no 


in space mav become almost con 

place within 10 years. 

Second, the world is watching closely 
as Project Mercury is developetl openly 
before it. Along with the sense of ad- 
venture and wonder that has been 
created, there is the added interest of 
watching a race behreen the two strong- 
est nations on earth. 

This prestige and propaganda aspect 
of the man-in-spacc program has as- 
sumed major proportions, and the high- 
est le' cls of goreinmcnt will participate 
in deciding when an attempt will be 
made to send a U. S. pilot into space. 

The pilot in the Mercurv capsule will 
be situated in a double-walled pressure 
vessel made of titanium which will be 
enclosed in a heat protcetion coser- 
ing. TTie larger end of this cosering 
will re-enter the atmosphere first and 
absorb the greatest amount of heat. 
Both the ablation and hcat-.sink tvpc.s 
of forward shield will be ncarlv flat'and 
their outer .shapc.s will be identical so 
that they will not change the capsule's 
aerodynamic stability charactaistics. 
The rear part of the heat protection 
cqseritig will be made on a sery thin, 
high-nickc! alloy that will dissipate heat 
energy by radiation. 

Insulating material will be placed in 
■' c between the heat shield and 


the 


I reduee 


perafurcs in the pilot's area and to sc 
as acoustical dampening material. High 
sound levels will be experienced during 
the take-off boost bv the Atlas and dur- 
ing the re-entry. 

ITic capsule life support sv.stcm is de- 
signed around a maximum mission of 
24 hr. A 100% factor of safetx' has 
been employed so that the svsteni will 
keep the pilot alis’c for 48 hr. in an 
emergency. If the pressurization and 
air-conditioning ss-stem failed or tire 
pressure scssel began to leak, the pilot 
would have full protection from his 
pressure suit for 120 min. Since the 
orbital period will only be 90 min. it is 
anticipated that the flight could be 



aborted well before this period elapsed. 
The pilot actuates his suit merely bv 
dropping the s isor on his pressure hef- 

'I'lie pilot is positioned to withstand 
accelerations and decelerations by being 
strapped firmly into a cmitmir fitting 
coucfi- The accelerative loading al- 
ways will be taken from back to front. 
He will face forward during take-off 
and the capsule will be rotated as soon 
as the boost phase is over so that lie 
will ride backward and re-cutcr in that 
position, no matter when rc-entn- is 
initiated. Highest “g” forces the pilot is 
expected to experience will be 1 to 
22 g at landing impact but he could 
tolerate 50 g for this \-ery short |>criod. 
Maximum longer term accelerations 
would occur during an abort when he 
would receive a maximum of 18 g de- 
pending upon what portion of the 
booster flight it was initiated in. The 

E ilofs tolerance to this condition has 
ecn established at 25 g. 

'I'hc radiation dose that the pilot 
would receive during his flight will Ik 
well within the Atomic Energy Com- 
mission tolerances. The heat shield 
and pressure chamber slop much of 
the radiation. 

Escape System 

An escape system has been provided 
so that the capsule mav he separated 
from its Atlas booster. Ihis consists of 
Ihtcc solid propellant rockets mounted 
on a tripod frame aboic the capsule. 
On a signal either from the pilot or the 
ground these rockets w'ill take the cap- 
sule 250 ft. away from the booster 
during the first second after thc\' arc 
fired. The capsule parachutes would be 
released as these rockets burned out and 
just after the capsule passed its highest 
altitude. The rockets arc adjusted so 
that they take the capsule a consider- 
able distance to the side of the booster. 

A number of temperature, pressure 
and r-ibration readings will be taken on 
various sections of the Atlas booster and 
its three engines. This data will be 
monitored closely during the boost 
phase of the flight and if it shows that 
tmuble is developing in the booster 
the abort system will be actuated. Tlie 
firing experience ncccssarv to interpret 
this data properly will be supplied by 
Comair. 


During normal launchings, the escape 
system will be jettisoned as soon as the 
capsule is separated from the booster. 
At that point the capsule will be pitched 
forward ISO deg. and rolled IM deg. 
so that the pilot will he riding upright 
and backwards. The onl\' way that the 
flight may then be terminated quickly 
is to tire the retrorockets lomtcd on the 
heat shield. 5\'hen these are fired the 
capsule speed will be slowed 350 mph. 
and a slow descent wall begin. "Tlic 
retrorockets ate detached and at 60,000 
ft. a small parachute is released and 
used during the descent to 10,000 ft. 
There the main parachute is deployed 
to lower the capsule to the ground. 

'I'hc first manned Mercury orbit as 
now planned will consist of three cir- 
cuits. Tlie launching will take place 
from Cape Canas’eraT just a little bit 
north of east. On the third and final 
orbit the capsule will pass nc.ir Hawaii 
and the rctrorockct will be fired about 
400 mi. off the Pacific coast of the U. S. 
in order to land it near its launching 

The capsule's attitude control system 
will consist of small hydrogen peroxide 
rockets to control roll, pitch and yaw. 
An automatic pilot will operate this sys- 
tem through signals it receises from an 
infrared horizon scanning unit that will 
operate equally well on the dark or 
bright side of the earth. The pilot also 
will ha\c a manual control bv which 
he can override the autopilot if it mal- 
functions. 

The pilots will become proficient in 
the operation of the capsule and its 
manual control hv spending hundreds 
of hours in simulators. 

The five simulators in the present 
program arc; 

• A fixed analog simulator at Langlcv 
Rcsearcji Center, which will reproduce 
the stick forces that the pilot would 
feel. Tiiis resembles the simulator used 
to train pilots to fly the "X” series of 

• Iron cross siinulator at Langlev. which 
will subject the pilot to the actu.il mo- 
tions of the capsule and train him to 
control them. 

• Procedures trainer at Langley, which 
will present all possible combinations of 
emergencies and give the pilot pro- 
ficiency at rapidls' oscrcoming tliem 
by actuating the proper svstems. 

• Environmental simulation bv placing 
the capsule in the large altitude wind 
timncl at the Ames Resc.irch Center. 
The capsule would be rigged in the tun- 
nel to respond to the attitude control 
jets. Tunnel air would be evacuated so 
that orbital conditions would be simu- 
lated as closely as possible and the con- 
hoi system gi\en an operational test. It 
is not certain at present whether the 
pilots will spend any time in the capsule 
while it is in the Ames tunnel. 

• Weightlessness simulation. Pilots will 
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get accustomed to weightlessness bv 
flying in the Air Eorcc C-Hl which is 
used at Wright .Air Dcselopment 
Center to achieve zero g for about I ' 
see. at a time. ITie pilots will learn to 
perform many of the necessarv capsule 
operations during these conditions. 

The aim of this simulator training 
is to give the pilots the ability to con- 
trol the capsule during the whole flight 
if necessary. At the moment, plans ate 
to let the aiitoniatic pilot control the 
capsule continuously with the pilot 
nionifoting it, 'I'hc automatic system 
would also control the re-entry angle, 
which is very critical. There is some 
feeling, however, that the pilots mav 
prefer to handle this task themselves. 
'I he fitst manned re-entry probably 
will be made with the pilot closeh 
monitoring the automatic svstem, 'I'hc 
abilitv of the automatic pilot to con- 
trol the whole flight will be proved first 
in unmanned orbits. 

Narigation and Tracking 

The Mercury orbit will be deter- 
mined from tracking information 
gathered by a number of ground sta- 
tions. Atlantic Missile Range radars 
will give the early orbit, which is very 
critical. If trouble develops and the 
flight must be aborted, the tracking 
coinputcr program must instantaneously 
sliow the orbital ttiijectory and the spot 
at which the capsule will land. In this 
way it will be possible, sometimes by 
waiting several seconds to initiate tlie 
abort, to bring the capsule down in the 
most favorable location. Tliis data will 
be supplied to the pilot bv radio as well 
as to ground controllers. 

A world-wide system of tracking and 
control stations will 'be established to 
monitor the Mercury orbits. Tliey are 
planned so that the capsule will fie in 
contact with each one for about 5 min. 
and never out of contact with a station 
for more than 10 min. 

T'o guard against complete communi- 
eation failure, the pilot also will liiive 
the means to detennine his orbit, his 
position and his landing spot if he used 
the abort system. The accuracy of his 
calculations will be much lower than 
those of the ground tracking and com- 
putet system. His primary navigation 
instrament will be a periscope elcvicc. 
It will be equipped with a swiveling 
head and a number of graduation lines 
and circles. Tire pilot w ill be able, with 
proper zeroing and sightings with this 
instrument, to determine altitude and 
his approximate position. Using a stop 
watch and making a number of these 
observations, he will be able to deter- 
mine his apogee and perigee altitude 
and location. 

A small slide rule type of computet 
will then enable him to determine his 
orbit and his landing position at any 
time he chooses to abort. 
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MECHANIC 

to 400I’ by m 


nhiiiiini/«d suit ndjtists model ot mckct*buostcd glider in Langlev Research Center's supersonic U'ind tunnel, 
dng it at 3,?00 mpli. Suit allows mechanic to inspect model uithmit waiting tor tunnel to cool. 




Planetary Flight Is Major NASA Goal 


A major goal of the national space program is to land men on the 
planets of the solar system and return them to earth. Iilverv space project 
on wliich the National Aeronautics and Space Administration is now embark- 
ing is intended to supph' some information, some experience, some capability 


tliat is needed if this jjriniary objective 

Space medicine studies, the large 
booster projects, the space sounding 
and radiation insestigations— all point 
ton-ard the creation of vehicles that 
can caiT)' "(an into space for a vear or 

'I'hese vciricles will pusli present 
leclinology to its limits principally be- 
cause they must be propelled b\- the 
most powerful engines yet desised and 
bec.ause tlicv must carrv '■perfect" ma- 
chinery that can oijeratc without fail- 
ure or maintenance for nianv months. 
Deciding when manned interplanctarv 
Schieles and their boosters will no 
longer be the doininant goal of the space 
jirngram is a moot question todas' and 
prolrably depends on basic phvsical dis- 
coscries that will offer new incans of 
propulsion. 

An orderly evolution of manned 
U. S. space craft from the Mercury 


is to be reached in some future decade. 

capsule to tire interplanetary vehicle 
lias been outlined by NASA. Consider- 
ing only the vehicle itself and disregard- 
ing such absolutely essential elements 
as the boosters and coiniminicatioii and 
navigation equipment, the major devel- 
opment phases can be broken down as 
follows; 

• Mercury ty|>c drag capsules and Dvna- 
Soar tspe lifting vehicles that will travel 
equally well in spice or the atmosphere. 
Tlicsc craft eventually will have several 
crew mcnibers but will remain aloft for 
limited periods because of tlieir small 

• Space lalsotatories. Or satellites tlic 
size of a five to sE\cn room house, 
wliich can support several crew mem- 
bers for virtually unlimited periods and 
allow continuous and detailed observa- 
tions and experiments to be carried out. 


Laboratories of this genera! type prob- 
ablv will be invaluable for testing equip- 
nieiit and components for interplane- 
tary sehicles in a true space environ- 
ment. ^V'hilc the equipment in the 
satellite laboratory would base to be of 
liigh quality, it would not be subject 
to some of the more stringent design 
requirements of the interplanctarv 
joumej'. TTii.s is because the laboratory 
would be readily accessible to resupply, 
maintenance and rescue vehicles from 
the cartli. 

• Lunar vehicles will in manv wavs 
bridge the gap between the satellite 
laliorjtoti- and the interplanctarv vehi- 
cle. llic lunar craft probably wil] pusli 
the equipment reliability requirement 
a little fartlier along and it will liavc to 
have the ability to land on and tlicn 
make an unattended takeoff from a 
large bod\- in spice. 

• Inteqrlanetary vehicles will require 
some of the most advanced and sophis- 
ticated equipment that man can visual- 
ize todas-. Along with maintenance- 
free machiiiciy, fliis vehicle will need 
an clabonitc. foolproof system to sohe 
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the food and human waste problem and 
a great deal of psychological support 
for its crew if the solar svstcni is to be 
explored at the rclativclv low speeds 
which seem possible now.’ Trips to the 
nearest planets, wliich ate now- being 
studied, will last a total of mote tlian 

A good indication of where the 
manned space sehicle progr.im stands 
at present is the amount of money 
going into each phase. The Meteutv 
program as described in tlic presion’s 
article is in the liardw-.itc stage and will 
base receised about SI 30 million by the 
end of I'iscal 1960. The entire program 
now is expected to cost about S200 mil- 
lion before it is completed. Thousands 
of men altcadj- are empitsyed directly 
on the Mcrcurv project. 

The Dyna-Soar program is in its 
very early stages and is now being 
managed jointly b\- the Ait h'orcc and 
N-ASA as a research aircraft to follow 
the X-15. A few million dollars ha'-c 
been spent to date on Ds na-Soar studies 
and a fen- Inindred men in industry and 
tlic gosemment are now dirceth in- 
volved on the project. The aircraft has 
not reached the detail design or con- 
struction phase and probably will not 
fly for three or four years. Orbit.il 
flight in such winged craft is without 

The Dyna-Soar is a mote difficult 
vchicic to design than the Mercury 
capsulc primarily because it slows 
donii more gradually in the atmosphere 
and is exposed to high acrodvnainic 
heating for a longer period. Its great 
attraction is that it will be much more 
controllable in the atmosphere than 
the pure drag capsule. Ibis quality 
would ease the guidance problem for 
5|wcc vehicles entering planetan- atmos- 
pheres, as will be discussed later, ft 
also would provide a more useful and 
versatile vchicic for scnicing satellites 
and for any use near the earth that in- 
volves travel in both the atmosphere 
and in space. 

hirst Dyna-Soar v ehicles will probably 
be confined to a verv- narrow flight cor- 
ridor of ponnissibic speed and altitude 
combinations. Aerodynamicists c.xpcet 
that the challenge of widening Ibis 
corridor and iiieteasing the usefulness 
and versatility- of winged vehicles will 
continue for manv ynirs. Widening this 
flight corridor involves increasing the 
maximum skin temperatures tliat the 
aircraft can withstand so it can flv 
faster at the low altitudes; and improv- 
ing its acrodviiamic lifting efficiency 
so it can fly higher at low speeds. 

A vital part of the research that will 
help widen this flight corridor is related 
to developing matcriiils tliat will iclaiii 
good structural qualities at temperatures 
approaching 5000h. Evciy gain that is 
made in this basic roscatch area will 
provide an improvement in propulsion 


systems as u-eil as structures, so that the 
job of vehicle design would be simplified 
from two directions. 

The space laboratory- program is in 
the studs- phase and $2 million is pro- 
gramed by NASA during h'iscal I960 
for theoretical investigations of the 
problems that will be mvolv-cd in op- 
erating manned aivd unmanned labora- 
tories or stations in orbits near the 
earth. 

Booster Developments 

D- D. Wyatt, technical assistant to 
N.AS.A's Director of Space h'lighl De- 
velopment, tccently told Congtess that 
thishiboratorv program-just as all other 
NASA phms-vviil have to be keved to 
booster development. The management 
objective is to have laboratories of in- 
creasing weight and complexity rcady- 
foi use as more powerful boosters be- 
come available. 

General purpose of the orbiting lalv- 
oratorics is to expose men and large 
equipment systems to actual spiiec con- 


• NASA Report 

ditions for very long periods, 'llicy also 
will be invaluable for performing more 
elaborate measurements and observa- 
tions of space conditions and the uni- 
verse than will be possible with un- 
manned s.itc1lilcs. * 

Wyatt said that Vega and possibly 
Centaur would l)C the first boosters 
capable of putting up "a la^e enougli 
vehicle to contain the life-support sys- 
tems and all of the equipment that vv-e 
would desire to sustain a man (in 
orbit) for a period of from days to weeks 
and perhaps on into months." He listed 
a Jpecific objective in tliis area as put- 
ting “two or more men for as mucfi as 
three months for a long temi study of 
their actions and psychological and 
|)hysiologieal reactions to tTiis spvicc 
environment for this long period." 

In the equipment testing area, certain 
smaller systems might be tested before 
Centaur or Vega become av-ailable. 
This would be done by jrlacing them in 
orbit in capsules equipped with the 
necessary power supply to operate the 


EARLY X-15 shape in Langlcv free Right tunnel tests low-.$pecd stability and control cliar- 
aeterustics of use of diflciciitial control of horizontal fail to produce toll. 
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sjstem. Data on their fimctioning 
could be telemetered to the ground 
and the capsule tecoseted after seseral 
months in space so that a close inspec- 
tion of the test specimen could be made. 

Still more elaborate laboratories arc 
seen as a requirement of the more 
distant future. "We feel we need to 
go besond this temporan- sort of a 
space laboralor)’, and will e\-entually 
want a permanent laboratory to which 
we can take men up and bring them 
back,” \\'yatt said. This laboratory 
would be the size of a small house and 
have a dozen or mote men in its crew. 

Tlic first vehicle capable of putting 
up such a unit in one piece would be 
the Nova with 6 million lb. of thrust 
in its first stage. No\a is expected to 
be ready sometime after 1965. It is 
possible, however, depending on the 
ar-ailability of this booster, that the 
pennanent laboratory would be put up 
in sections by the Centaur or Vega and 
assembled in orbit. 

Discussions of the great commercial 
and scientific benefits of such a gravity- 
free laboratory abo\-e the atmosphere 
have indicated that its operation prob- 
ably would be dit'ided into four prin- 
cipal areas. The first would deal with 
ohsening the earth, its atmosphere and 
space around the earth. The second 
would in'olve astronomical and cos- 
mological obsetsafions. The third 
would be basic research in physics, 
medicine, and other sdences, which 
would determine among manv other 
objectives the detailed effect ' of the 
space cns'ironment on materials and 
living tissue. The fourth would in\’olvc 
testing ol equipment for future space 
vehicles. 

The biomedical questions about 
man’s adaptability in space should have 
been resolved in most respects by the 
time such a laboratory was launched, 
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and tlic crew of this station would be 
operating personnel concerned primarily 
witli performing their assigned tcch- 

Present NASA thinking is that per- 
manent laboratories would be supplied 
frequently from the ground. They 
probably would base equipment to 
replenish the air supply rather than 
bringing new oxygen aboard at regular 
inten-als. Pood resupply and svastc dis- 
posal might have to be handled by 
maintenance ichiclcs from the earth, at 
least in the early stages of the labora- 
tory's operation, since a man eats his 
own weight ill food every 20 days and 
consumes more than a ton of food in 
less than a year. 

Ecological System 

One of the more important long- 
range goals of the biomedical program 
is to dci’clop a closed ecological system 
that will provide food and water from 
human waste, with the only input being 
electrical power. Douglas L. Wort, 
chief of NASA’s Biomedical and Life 
Support Systems, predicts that a proto- 
type recj'cling system based on the 
use of algae might be ready for testing 
in about five years. Not the least of the 
problems involved in regenerating waste 
is the esthetic one. 

While orbiting laboratories arc still 
very much in the conceptual stage, the 
need for them has been made clear bv 
Wyatt and other NASA officials. 

"The information that we learn from 
experiments oonducted in laboratories 
of this sort will ^ vital to the success- 
ful accomplishment of really ambitious 
missions such as manned flight to the 
moon,” Wyatt told Congress. 

An indication of the effort presently 
being applied to lunar exploration is 
the appropriation of 57.15 million that 
NASA has budgeted for this purpose in 


Fiscal 1960, exelusise of vehicle do- 
\clopmcnt. I'he exploration of the 
moon will fall into four separate phases, 
which will be limed to tne successful 
deselopmcnt of certain boosters. These 

• Orbiting the moon, impact, and hard 
landings. It should be possible to ac- 
complish these inancuscrs with cct- 
tainlv once the Thor-Delta booster be- 
comes asailablc early in 1960. This 
vehicle will have a guidance system 
located in the second stage that will 
function throughout the burning of the 
first hvo stages. This prosides a signifi- 
cant improvement in accuracy over the 
first space probe vehicles used by the 
U. S. 

|. Allen Crocker, chief of NASA’s 
guidance and control program, has indi- 
tatexl that there is a feeling of urgency 
about getting instruments onto the 
moon's surface and that NASA is exam- 
ining, "instruments which can be de- 
signed and built to withstand impacts 
of the velocities of the order of ‘7,000 
to 9,000 fps. and continue to operate 
after these impacts." 

Two tj-pes of shock absorbing vehicle 
to land these rugged instruments are 
being considered. One is a spherical 
container with the instruments in the 
center, surrounded by a shock absorb- 
ing material. The outer surface of this 
package would be designed to defonn 
a great deal upon impact. Another 
potential design would employ a long 
tapering spike that would absorb energy 
as it penetrated the moon's surface for 
a considerable distance. Shock loading 
of the instruments would be reduced 
further by constructing the upper part 
of the spike like an accordion so it 
would absorb more energy as it col- 
lapsed. 

An alternate approach to the landing 
problem is to take about half the Thor- 
belta impvicting payload and use it for 
a small retrorocket, whidi would slow 
the p.ickage just before it hit the moon. 
This less severe impact would allow the 
instruments to be lighter and less rug- 
ged. 'I'he landing still would be con- 
sidered hard, however, and the choice 
between full-impact and hard-landing 
design has not yet been madc. 

Unlcss this type of instrument pack- 
age delivery can fce accomplished within 
about IS months, the project probably 
will be abandoned because larger boost- 
ers— able to carry enough payload to 
allow a soft-landing— should be available 
by then, Crocker said. 

Orbiting the moon is considered to 
be an easier job than impacting with 
a simple vehicle, because the simple 
vehicle would have to enter the moon's 
gravitational field precisely along a 
radian to avoid being diverted from its 

The 'I’hor-Delta orbiting payload 
would be reduced to about 65 lb., with 
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55 lb. being devoted to a retrorocket. 
NASA hopes that such vehicles will 
make it possible to gather improved 
information on the lunar mass and to 
ni.ikc a high-resolution lunar map. 

• Soft kindings. i'he Vega vehicle, 
scheduled for first firings about mid- 
1960, and the Centaur, to be teadv 
earlv in 1961, will be able to make soft 
landings on the moon with a 450-lb. 
and 750-lb. payloads, respectively. Pur- 
pose of the soft landing is to position 
scientific instruments at precise loca- 
tions on the moon's surface. Soft land- 
ings have a numix'r of tcquircinents 
which call for a much more sophisti- 
cated vehicle than the ihor-Delhi. 
'I'hcse include temiinal guidance lo- 
cated in the last sf.ige; attitude and 
altitude control of the vehicle ns it ap- 
proaches the moon; a retrorocket to 
cancel v irtuallv all of the forward veloc- 
ity of the vehicle; ability to maneuver 


above the sutf.icc of the moon so tliat 
the letdown point can be selected, and 
some means of absorbing landing shock. 

Both the Vega and Centaur will also 
be used to ciirry large payloads into 
orbit around the moon to aid in niap- 
ping and gencr.il reconnaissance. 'Iliey 
mi^t also he used to make hard or 
impact landings. 

• ^ft landing and return to c-arth. 
Saturn vehicle, with 1. 5-million lb, of 
thrust in its first stage, will be needed 
to land a 200-lb. payload softly on the 
moon and return a part of it to earth. 
The rayload would use its landing gear 
as a firing platform and leave tlie gear 
beliind on the moon to lower the 
weight to be returned to tlic earth. 
'I lie pay load would be recovered on 
the earth in drag capsule fashion, using 
retroroekets. Saturn might possibly put 
a man into orbit around the moon, but 
tins mission presently appears so margi- 


nal that it may not be attempted. 

have to await development of either the 
Nova ciieinical rocket, weighing in the 
neighborhood of 5 million lb., or of 
uuelt-ar rockets, vvhicli would allow a 
vehicle of much lower total weight to 
be used. N.-\S.\ estimates today arc 
that lire inamicd landings on the moon 
will not occur before 1970. Prior to 
this. Iiowcvcr, manned vehicles boosted 
bv a Nova or a similar vehicle probably 
will have circled the moon and returned 
to earth. 

Novii's payload capacity is not nar- 
ticularlv high for the manned laiiaing 
on the moon. The big rocket could 
onlv return a 2.100-lb. pavload to earth. 
One method of taking this mission out 
of the marginal category is to cache 
food and fuel on the moon at the loca- 
tion where the Nova vehicle would 
land. Stocking these supply depots with 
soft hnniing vehicles prior to a manned 
trip is being considered by the NASA. 

Interplanetary Vehicles 

NASA has requested 56,805.500 for 
deep space probe work during Fiscal 
I960, not including vehicles. ‘I'his 
monev would be used to continue a 
program in progress during I'iscal 1959. 
Fart of this 1959 program was to de- 
velop a vehicle which could travel .ilong 
the minimum energy trajectory to the 
Venus orbit. 

Two vehicles, one a Tlior-.Abtc and 
the other an Atlas-.Able, are being con- 
structed for this purpose. They were 
to have been preceded by a 'I'hor-.Able 
test of pavload components, fired into 
an eliiptical orbit. 'I'he most favorable 
firing period for Venus would have oc- 
curred on June 8 and tbc total energy 
required to come within the vicinity of 
that planet increases every day after that 
as Venus moves farther awav from the 
earth. One or both of these vehicles 
probably could reach Venus if they are 
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launched any time during the 30-day 
period after June 8. Tl)c energy re- 
quirement goes up rapidly after the first 
of July, and it is probable that no U. S. 
roeket eould reach Venus until the 
next minimum energy period on Jan. 
13, 1961. Next Venus date would be 
Aug. 16, 1962. favorable dates for 
Mars launchings are Oct. 1, 1960 and 
Nov. 16, 1962. 

If the Thor-Able and Atlas-Able 
designated for the Venus shots are not 
u.scd for this mission, they probably 
will be employed late in tfic summer 
in other programs. One Thor-Able still 
may be used to boost an instrument 
package into a highly elliptical earth 
orbit with a 200-mi, perigee and 30,- 
000-ini. apogee. The Atlas-Able mav 
be used to orbit a payload around the 

A number of studies of interplanetary 
vehicles hare been conducted bv some 
of NASA’s best scientists. The chief 
purpose of most has been to determine 
where further research effort can be 
most profitably applied. These ex- 
ploratory studies have insestigated 
vehicles powered by chemical, nuclear 
and electric engines and ther- furnished 
the direct impetus behind much of 
NASA’s current and planned research 
program. A very large percentage of 
the information needed to design in- 
terplanetary vehicles will not be ob- 
tained through any earth-bound re- 
search program, howeser, and much of 
the detail design data for these craft 
will hare to come from the orbital 
laboratories that NASA is planning. 

Rather extensive studies already have 


been made of the problem of entering 
the atmospheres of other planets after 
a Right from earth. Dean R. Chapman. 
NAS.A aerodynamicist, has directed 
most of this work. 

Chapman points out that a space 
vehicle on any trip between earth and 
Mars or Venus will approach its target 
planet with about twice the kinetic 
energy of an earth s;itc1Utc or an inter- 
continental missile. The ideal solution 
would be to use rocket braking alone 
to make a landing, but this uonld re- 
quire a rocket svstem as large as the 
booster rockets tfiat propelled the vehi- 
cle in the first place, 'nie total weight 
of such a \chiclc would be 30 to 50 

pkited. In view of this the research 
effort is being directed toward sohing 
the entry problem by using aerody- 
namic drag, with rocket power during 
this phase limited to making small cor- 
rections in trjjcctorv. 

Radiation Hazard 

Multiple-pass atmospheric braking, 
which looked very promising until last 
year, is being discarded. 'Ihis is because 
the spaee t’ehicic would have to pass 
through any- radiation belts scscral 
times as it grazed the edge of the at- 
mosphere and cut its \elocity \cry 
slowly. The weight of shielding rc- 
eiuircd to protect occupants during 
these passes would be "impossible,’’ ac- 
cording to the information as-ailable 
now. Chapman said. 

W'hilc it is not certain wlicthcr 
radiation fields of the same t\pc and 
intensities as the earth’s fields exist 


around NJars and Venus, a single-pass 
landing method is being studied seri- 
(aisly tot the return Sight to eartli, and 

E tobably would also he employed for 
nding on the other planets. 

On a single-piss landing, the \-ehicle 
must be guided dosvn a narrow corridor 
if aerodynamic drag is going to cut its 
speed enough to land without slowing 
it too rapidh and producing decelera- 
tions that would kill its ctcw. Ihe 
earth’s landing corridor for a nonlift- 
ing drag vehicle of the Mercury type 
is only sesen miles wide. If a lifting 
1 chicle can be u.sed, the corridor witl 
be widened to about 60 mi. But this is 
still less than one per cent of the 
diameter of the earth, and presents a 
very sescrc guidance problem. Tlie 
penalty for widening the corridor is the 
greater weight and complexity of the 
winged sehicle. 

T’Iic single-pass landing corridor on 
Venus is about the same size as that for 
the earth, hut the Mars corridor is much 
broader. Laiuding corridors for the 
ether planets lary considentbh-. Jupi- 
ter's corridor, for instance, is much 
narrower than the earth’s. N.ASA of- 
ficials already are discussing unman- 
ned prohc.s to the vicinity of that 
planet. Of the three plaiiett that will 
be ins'ohcd in manned trips from earth 
to Mars or Venus and retiini, the earth 
landing problem is the most sescrc as 
far as vehicle decelerations and surface 
temperatures arc conectned. A demon- 
stration hy an iminanncd vehicle that 
such a one-pass landing is possible 
probably will precede any manned 
flights to else nearest planets. 
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RED-ViOLET flame indicole$ boiloff of lithium vapor from electrodes os occelerolor starts. Researcher is Robert E. Jones. 



EXTERNA!, fuel burning studies ot Lewis. Possible future uses ore ION accelerator at Ames studies surfoce pitting effect of 

for boost-glide control, propulsion system for cruise ot Mach 5-fO. ionized gases on spacecroft at speeds of I 5,000 mph. 



ONE-THIRD scale models of Mercury capsule, left, at Langley, ore fired to 1 ,000 ft. to test effect of escope nozzle com on 
capsule's stability. Right, full-scale boiler-plate model is fired to 2,250 ft. at Wallops Island in escope system test. 



HELICAL telemetry ontennas receive temperature, pressure, accelerotion doto from Hynomir models of spacecraft fired 
by rocket over Atlantic from Pilotless Aircraft Reseorch Stotlon ot Wollops Island. Va. Station is now being expanded. 



GREAT rodialior) belts, found by early satellites, roise slill unanswered questions on manned flight. 
BELTS around earth and possibly other planets may eliminate low-heat multiple passes for landings. 



• NASA Report 



Sciences Program to Probe Universe 



'I'hc bold space sciences program of the National Aeronautics and Space 
-Administration will probe from the shores of the earth's o«n atmosphere 
tlirougli the solar system and into the far reaches of the unis’crsc. 

The NASA program could lia\e a fat 

greater imiMct on present frontiers of ],v --fidds.” such as grasitv and inag- 
liimsledge than the great age of cxplo- n^tic fields, scientists have ver\- little 
ration that opened the Western Ilcin- ,cali/ation of the true nature of a field, 
ispherc in the I5th century. according to Dr. Robert K. Fellows, 

To tlie space scientist, powerful rock- d of NASA's chemical aaonoinv 


tlicmsehes— onlv a means of earning 
scientific instruments out to where 
measurements can be made that will 
reseal what licretoforc has been limited 


earth's magnetic field, yet it poses man; 
unanswered questions. Its strength, uni- 
fonnits' and orient, ition shifts slowh 
oscr a period of years, in what is knowai 
as secular satiation. More recently it 
has been cUscosctcd that it has a 24-lu. 
(diurnal) cycle of vet\' small magnitude. 

"There also ate brief sinusoidal varia- 
tions with periods of a second to a few 
niimitcs. wtiicli may persist for up to 
program. A field usually is described bv half a das'. The magnitude and fre- 
thc effect it produces, such as tlie pull quency of occurrence of these sariatione 
of gravity or the use of a magnetic field depends upon geomagnetic latitude. 


n electric current. 


Aside from fundamental scientific auroral z 


Greatest magnitude is found i 


. I'inally, there a 


the 

- — - - ■ '"■•'I- 

conieeture. In answering questions curiosih about the nature of fields, they nctic storms that produce large, sudden 
iportant for practical reasons, Fel- variations o\cr portions or ail of the 

.... r— 1- c.ij. 

One thcors- is that some of these var- 
iations in the earth field result from 
electric currents flowing in and above 
the the ionos|)hcrc. The currents art al- 


N.AS.A s program promises to raise many lows points out. For example, fields 
— V questions, but this is the purpose detamine the motion of all free pat- 
veientific investigation. <i,-l»c rrni<% ilw- rimVci i-ln/-wnn in 


of seientific investigation. 

Experiments Planned 
Mete are a few examples of space 
science experiments currently programed 
or planned: 

• Interplanetary probes, to measure the 
pressure, densitv, temperature and com- 
position of the atmosptiea-s of Venus 
and Mars, 

• Ionosphere studies of the regions siir- 
rnundiM earth and other planets, and 
tlicir effects on radio communications. 

• Origin of energetic particles such as 
cosmic rays and Van .Alien radiation 
belts, and their reactions with space 
vehicles, the earth and Other atmos- 

• Mapping of the solar system's mag- 
netic field and study of anomalies in 
the earth’s magnetic ficld- 

a S]iacc astronomy, using a telescope 
mounted on an attitude-stabilized satel- 
lite, to observe radiation from celestial 
bodies that now is absorbed and/or 
filtered bv the earth's atmosphere. 

Although man lives in a world of 
phvsical phenomena thnt arc governed 


tides, from the tiniest electron ti 
tant galaxies. 

One of the most familiar i 
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Energetic Particles— 18-Month Program 



lono$pheres-Two-Year Program 



tribufed to the dynamo acbon of tides 
and winds in the ionised gas and to tlie 
infius of patticlcs ftoin the sun. 

Another recent theory, not yet con- 
firmed, suggests that clouds of ionized 
gas ftoiii the sun generate a magnetic 
field svhich interacts with and com- 
presses the earth’s magnetic field. 

Under otlicr conditions, nlierc the 
tspc of particle and energy Icsel is dif- 
ferent. the particles may hecornc trapped 
in the earth’s field, caushig a weaken- 
ing of the field. As particles oscillate 
back and forth along the earth’s lines of 
magnetic force, they may produce short- 
term pulsations in magnetic field 
strength a.s measured at tire earfli’s sur- 

ll' is known that the sun has a mag- 
netic field which statics in intensity with 
the appearance of sun spots and bursts 
of sotir energy. Some scientists specu- 
late that Venus. Nfercut)- and possibly 
other planets have such magnetic fields, 
but there is no data to support this 


belief. Scientists also suspect that there 
may be an intcrgalactic field, but again 
there is no conmmation. 

Present NASA plans call for a lunar 
space probe using a rubidiunt sapor 
magnetometer dcselopcd by Varian As- 
sociates fo measure electric currents and 
earth’s field at great distances, as svcll as 
the intetplanctury and lunar magnetic 
fields. number of small sounding 
rockets will be outfitted with proton 
magnetometers to study ionosplicric 
currents- Two satellite experiments are 
planned to obtain data tliat may show 
the relation.ship bchs’ccn magnetic 
storm hursts and ciranges in the field 
on the earth’s surface. 

Berond this short-raiigc program, 
NASA hopes to measure magiietic fields 
of Mats and Venus, initially through 
close approach and csentually from in- 
strument package landings. 

Einstein’s general theory of relatis ity 
suggests that grqeitational fields slow 
down physical processes. Fellows points 


out. This means that if one of two 
identical clocks is located in the grasi- 
tatioii.ll field of the earth, and the 
other is placed in a satellite where it 
is exposed to a much weaker earth 
gravity field, the satellite-borne clock 
should rim slightly faster, i.e. gain 

NAS.\ plans an cxpetimciit using ex- 
tremelv precise atomic clocks to test 
the validity of this aspect of the rcla- 
tir ity theory, which forms a cornerstone 
of modern physics and astronomy. Sig- 
nal from the satellite atomic clock will 
be telemetered down to earth for com- 
parison witli the earth clock. 

Fellows warns, however, that the ex- 
periment will requite a great deal of 
precision and control because of the 
extremely sm.ill effect to be obserxed. 
If tire satellite orbits too close to the 
earth, the result may be an opposite 
effect that would cancel out tlie slight 
time sliift that must be obserxed. An 
orbital altitude of -f.OOO to 5,000 mi. 
should ptoxe adequate, h'cllows believes. 
Origin of the Universe 

By examining radiation and mattet 
from space before it is absorbed, filtered 
and.'or contaminated by earth and its 
atniosplicrc. NASA scientists hope to 
shed light on the question of how the 
unixersc began— whetlicr it is continu- 
ously expanding from a fixed nucleus 
of matter or nhether matter is in a 
continuous process of creation— accord- 
ing to Dr. A. O'Keefe, assistant chief of 
NASA's Theoretical Dix ision. 

Although meteorites liaxe been found 
on earth, scientists are not certain they 
arc the same as the meteors that light 
the summer sky. Meteorites found on 
earth are solid and hard wliereas me- 
teors irreak up as if they were as soft 
as snowflakes. O’Keefe says. 

If a few meteors can be captured in 
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space and returned to earth for study, 
it should be possible to determine a 
great deal mote about the phy-sical com- 
position of comets. 

O’Keefe speculates that violent ex- 
plosions on the moon mav hurl lunar 
samples onto the earth, but there is 
no way of identifying them as such at 
present. If a lunar probe vehicle could 
bring back only a small sample of the 
moon’s surface, it would enable sci- 
entists to identify lunar materials from 
other extra-terrestriai samples. 

Acknowledging the dirticully of ob- 
taining a lunar sample, O'Keefe said 
that it xsould proxidc the missing link 
between “something we know in a 
museum and something we sec through 
the telescope.’’ 

The earth’s atmosphere has long de- 
nied scientists much more than a lim- 
ited peek at planets and the stats 
because it diffuses visible light and 
pisses only a small portion of the eiec- 
tromagnclie radiation spectrum. By 
placing a telescope and/or otliCT elec- 
tromagnetic radiation sensitive dexices 
in a satellite above earth’s atmosphere, 
scientists enn greatly expand their pres- 
ent knowledge. 

^Vitll access to gamma ravs and 
X-rays, for example, it should be pos- 
sible to learn more about tlic sun’s 
corona and tire origin of cosmic ravs. 
Between the region of visible light and 
tlie radio gaps, scientists will gain ac- 
cess to moTeeular radiation, xsOuch may 
rex’c,il the composition of tlie moon’s 
surface, or whether life exists on Mats. 

Access to the relatively long radio 
xvaxclcngths now blocked by the iono- 
sphere may rexcal details on the motion 
of very large gaseous masses and of 
galaxies as a wbole. "Perhaps in this 
region we would be able to find the 
remotest parts of the universe.” 
O’Keefe speculatcs. 

Tlic earth's ionosphere, the spherical 
shell of charged (ionized) atmospheric 
^scs extending from an altitude of 

of miles, proxides the vital mechanism 
bx’ which high frequency radio waxes 
are reflected around the earth. Regular 
2-f-ht. cycle changes in the ionospicre 
sharply alter radio propagation, and 
sponieiic changes can completely dis- 
rupt radio communications. 

Before the adx-ent of satellites and 
sounding rockets, scientists had pieced 
together a limited picture of the iono- 
sphere from earth-based radio sound- 
ings. It was belicxed that ultraviolet 
raxn from the sun produced maximum 
ionization during dayliglit hours at four 
distinct altitude levels: the D-rogion 
from 35 to 50 mi., the E-regiou .it 60 
mi„ the F!-region at 120 mi. and the 
F2-region at aixmt 180 mi. At night 
the txvo F-regions merge and the 
F-region becomes patchy in nature, 
while the D-rcgioii disappears entirely. 


In the Arctic and AnWrctic. sunspot 
actixity xvas knoxvn to produce marked 
changes in tire ionasplicrc, xxith serious 
disruption of radio communications. 
But the teal cause and effect relation- 
ship was defined only by spcailation. 

During the International Geophysical 
Year, tockcl ’ ’ “ ‘ ' 

xealed that 


D-laye: 


5 X-rax 


from the sun, not ultraviolet radiation 
as earlier supposed, according to Dr. 
John F'. Clark, chief of NASA's plane- 
taiy sciences programs. This prompts 
the hope that it may be possible to 
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learned th.at the entire 
connected region xvith 
tions in the density of 
charged particles, and not a series of 
larCTS xvith deep xnlleys separating them, 
dark said. 

Soxiet satcilife and rocket data con- 
fimied that the density of charged piit- 
fieles above the F-region maximum de- 
creased far mote slowly than had been 
hclicxcd. The density of electrons ex- 
ceeds 10,000 per cubic centimeter f 


100 n 


I 1,000 ri 


This indicates that the bulk of the 
ionosphere lies aboxe the F2-region at 
180 mi. altitude, not below it as prexi- 
ously thought. Therefore the ionosphere 
may h.ixe a greater effect on communi- 
cations between space x-ehiclcs and 
earth than had been anticipated. 


Research Objectives 

NASA's ionosphere research program 
objectix'cs include the folloxving: 

• Source and nature of the ionosphere 
and its composition. NASA iiopcs to 
pin doxvn whether ultraxiolet, X-ray or 
other radiation is the mechanism rc- 
•sponsible for each portion of the iono- 
sphere. In the F.-region, nitric oxide is 
believed to be the predominant charged 
particle, and atomic oxygen in the 
F-region- NASA will seek to establish 
other constituents of the ionosphere and 
determine how they xary with time arxd 
location. 



• Ionized region structure above 200 
mi. altitude will be investigated by 
means of satellite and space probe meas- 
ure'inciits as xvell as by radio propagiition 
through the medium, ’lire goal xxill be 
to map x-ariations iu density and com- 
position as fuirctioiis of time, season, 
latitude and sunspot actixity. 

NASA also is interested in inxestigat- 
ing other ionized regions in the solar 
system, including those that may exist 
around the moon and other planets. 
Tliis xxill he important in establishing 
optimum radio frequenex' for communi- 
cating xvith space probe vehicles, fo 
prevent black-out of eomimmications 
xx'licii the space vehicle enters planet’s 


There 


import 
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propagation through the earth’s iono 


sphere investigations aside from the 
radio communications problem. Clath 
points out. A vehicle moving through 
ionosphere may accumulate a sizable 
electric charge which could slow down 
the vehicle or introduce a significant 
error into its trajectory. Accumulated 
charge also could prove a problem if 
electrical measurements are to be made 
from the surface of the vehicle. 

Canada has volunteered to design 
and fabricate a "topside sounder" satel- 
lite that will explore the ionosphere 
from above in a novel experiment. 
When the satellite, orbiting above the 
ionosphere, receives a trigger pulse from 
an earth station, transmitted at a radio 
frequency that can pass through the 
ionosphere, it will transmit a signal at 
a lower frequency, which will be re- 
flected bach from the ionosphere to the 
satellite. The satellite then will radio 
back the data on a higher ftequenev 
which can pass completay through the 
ionosphere to reach the earth station. 

Siinultancouslv the earth station will 
be bouncing a lower frequency signal 
off the underside of the ionosphere, 
providing a profile from both above and 
below. 

Canadian interest in the ionosphere 
is whetted by the fact that much of the 
country is in the auroral zone and is 
subject to frequent outages in long- 
range communications. TTic United 
States will provide the satellite booster 
and Canada will supply the satellite and 
ground-based equipment. Clark calls 
this “a most effective type of interna- 
tional cooperation and a highly valuable 
means for broadening the Mse of total 
.space research effort." 

During the next two years, NASA 
plans to launch approximately seven 
sounding rockets, five earth satellites 
and one space probe experiment directed 
toward ionospheric research. 

Possibility of establishing a propaga- 
tion observatory on the moon also is 
under consideration, Clark said. Such 
an observatory would be extremely use- 
ful in monitoring the cosmic noise that 
provides unwanted background against 
which interplanetary communications 
must operate. A lunar observatory .also 
would permit investigation of one-way 


sphere on a continuing basis. 

A lunar relay station also may be re- 
quired for communication with inter- 
plancfary space vehicles if it proves 
necessary to use very low frequencies, 
wliich can not penetrate earth's iono- 
spliete, to operate over these extended 
distances. Earth signals would be trans- 
mitted at higher frequency and rebroad- 
cast on low frequencies from lunarrelay. 

Reverse conversion is requited for 
space vehicle signals to reach earth. 
Cosmic Radiation 

Within the next IS months, NASA 
hopes to launch two satellites and four 
sounding rocket experiments to map 
more precisely the extent of the Van 
Allen radiation bells and to determine 
the t\"pes of particles involved, accord- 
ing to Dr. Leslie H, Meredith, head of 
N.ASA's fields and particles branch. 
Present speculation is that the inner 
belt consists predominantlv of dccav 
products of neutrons produced bv pro- 
ton bombardment of earth’s atmos- 
phere and that the outer shell consists 
primarily of electrons. 

NAS.\ also plans a satellite and two 
space probe experiments in the next 13 
months to measure cosmic ray intensity 
in interplanetary space. Another satel- 
lite experiment will seek to measure 
cosmic ray intensity variations as a 
function of time. One space probe 
experiment and two sounding rockets 
will measure cosmic rav energy and 
charge spectrum, according to Meredith. 
From these experiments mav come the 
answer to where these high energy parti- 
cles originate. 

The sounding rockets launched dur- 
ing ICY from Ft. Churchill. Canada, 


auroras. Ihcy showed that the auroras 
are produced by electrons striking the 
earth’s upper atmosphere, Meredith 
said. NAS.A plans to fire 12 small 
rackets in the next 18 months for 
further detennination of the nature of 
the particles responsible for the aurora. 

Using sounding rockets, satellites and 
space probes, NASA plans to increase 
current knowletlge of the earth's upper 
atmosphere, tlien extend this quest to 
the atmosphere of the sun, planets and 
the moon, if a lunar atmosphere exists. 

One reason N.AS.A is interested in 
examining the atmo.sphercs tliat may be 
found elsewhere is to give scientists a 
broader perspective. "Wc may see 
things in our earth's atmosphere tliat we 
did not sec before,” according to Dr. 
Honrer E, Newell, Jr., NASA’s assistant 
director for space sciences. 

At the top of the earth's atmosphere, 
scientists expect to find its constituents 
separating out, with the lighter gases 
drifting upward and the lieavier ones 
settling downward, according to Dr. 
Newell. The reason this "diffusive sepa- 
ration" takes place here but not at lower 
altitudes is because of the mixing, turbu- 
lent motions at lower altitudes. 

"Wc don’t understand the weather 
of the upper atmosphere,’’ Newell says. 
''^Vc arc interested in learning about 
the effects of sun, the effects of geo- 
graphic position and season, the nature 
of the winds and other factors in the 
upper atmosphere." 

NASA also hopes to determine 
whether there is hydrogen in the top 
layers of the atmosphere, and whether 
it joins in vvith the hydrogen atmos- 
phere of the sun. 

Ill the next two years, NASA plans 
three satellite experiments to study the 

temperature and composition. There 
will be two space ptob«, one to meas- 
ure density and composition of inter- 
planetary space and the moon’s 
atmosphere, the other to make similar 
measurements of the atmosphere of 
Venus or Mars, i'hc latter prolic is two 
or three years away. Newell indicates. 

In the next 18 months. NASA hopes 
to fire approximately 1-10 sounding 
rackets to measure' pressure, tempera- 
ture. density, composition and winds at 
altitudes of ?0 to 100 mi., with another 
■10 rockets planned for similar meas- 
urements at Iowa altitudes. 


were the first to be fired info visible 



142 


AVIATION WEEK • JUNE 22, 1959 



Operational Satellite Network Planned 


An aiiibitiou.s and expanding program to develop the basic techniques 
required to provide the nation with an operational network of coinmiinica- 
tion. meteorological, geodetic and navigation satellites for civil and joint 
civil-militan- use within the next 10-15 vears is under wav at the National 


Aeronautics and Space Administration, 

The satellites coming out of these 
programs and those vvliicli the .Ad- 
vanced Research Projects .Agency is 
sponsoring primarilv- for military appli- 
cations. will Iravc a major impact upon 
the nation's way of life, its commerce 
and its defenses. 

NASA and ARPA coordinate tlicii re- 
spective areas of satellite development 
in order to explore all possible avenues 
of appro-acli, within budget limits, with- 
out duplic-.ition of effort. Satellites for 
strictly military applications, such as 
the infrarcd-cqiiippcd carlv warning 
Midas, arc under ARPA. But the me- 
teorologic-jl satellite program, originally 
started under Defense Department 
sponsorship, has now been turned over 
to N.AS.A because it will have civil 
applications in addition to military uses. 

In the communication satellite area, 
NAS.A presently is concentrating on the 
passive or reflecting Ivpc of satellite, 
while -ARPA is working on the active 
satellite relay tvpc (AW April 27. p. 
2-S). This is not necessarily a pcrnia- 
nent line of demarcation, since both 
agencies have indicated an interest in 

NAS.? is holding off on its own navi- 
gation satellite progtani until ARP.A 
and Defense Department decide 
vvlietlicr their own military navigation 


satellite will be designed to serve both 
military and civil users, or will be lim- 
ited to military users for security rea- 
sons. If tlic latter happens. NASA may 
launch a program for a civil navigation 
satellite. 

First cxpctimenFal passive communi- 
cation satellite prescntlv is sclicduled 
for late 1959 or early I960. It will con- 
sist of a 100 ft. cliam., mehil-eoatcd 
inflatable pla.stic sphere. 'I'hc 65-lb. 
sphere will l>c picked in a small spheri- 
cal container measuring approximately 
50 in. in diameter. Once in orbit, the 
container will open and wafer inside the 
plastic sphere will begin to boil, due to 
iicat from solar ratliation. This will pro- 
duce steam that will expind the sphere 
to its full 100-ft. diameter. 

Present Plans 

Present plans arc to launch the satel- 
lite on a 50-dcg. inclined orbit, with a 
goal of achicsing a nearly circular 
1,000-mi. orbit, accoadiiig to Leonard 
Jaffe. wild lieads NASA’s comimmica- 
linns .satellite program. 

Jaffe emphasizes that tlic first pis- 
sivd satellite, and others to follow, will 
be experimental in nature, intended to 
determine the feasibility of using in- 
flahible. non-rigid spheres and to in- 
vestigate propagation characteristics at 


several different radio frequencies. 

NAS.A hopes to get universities and 
industry groups to participate in tests 
on a voluntary basis, to fill out propa- 
gation data in portions of the spectrum 
where the agency will not be operat- 
ing. 

Present plans call for N.-ASA tests 
to be conducted in the 1,000 to 2,000 
me. region. 

This points up an important advan- 
hige of a passive satellite. A large num- 
ber of users in diffaent locations can 
bounce radio signals off the satellite 
simulhincously without intcrfcrin| with 
other users, providing each operates at 
a different radio frequency. 

Other advantages include: 

• Wide bandwidth— Passive satellite 
offers practically unlimited bandwidth, 
makin^^ it snit-ablc for transmitting pllo- 

• iimplic'ity, reliability— Lack of .ivion- 
ics equipment on hoard the satellite 
itself eliminates problem of acliieving 
long trouble-free operation in the space 
environment and the problem of gen- 
erating dcctric power in the vehicle. 

• Flexibility-Operating frequency and' 
or mode of operation cm he changed 
after the satellite is in orbit simply by 
n’odify ing ground equipment. 

llie passive satellite has certain at- 
tendant di.sadvanhigcs, however. For 
instance, large, high-gain antennas, 
powerful transmitters and extremely 
sensitive receivers are required on the 
ground. From a military- standpoint, 
active communication satellites— par- 
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ticularly the courier type (delayer) re- 
liiyl-ofter more priraev tlian a simple 
passisc reflector. 

But for ciril and some military appli- 
cations, passive satellites appe,ir s-ety 
attractis'c. Kor example, if trans-Atlan- 
tic communications continue their 
present growtli, the cable installed in 
1956 may reach its full capacity by 
1962. according to Jaffe. An adsanced 
transistorized cable noss' under develop- 
ment, «ith hs'ice this capacity, also may 
be saturated quickly. Passive satellite 
relay's can provide required future ca- 
pacity, and at considerably less cost 
than by submarine cable. 

Future Goals 

If the simple iiiflalabte plastic sphere 
proves unable to withstand micro- 
meteorites or other rigors of the space 
ensironment for extended periods, 
NASA plans to inyesligate other con- 
figurations, including the use of an 
inflatable ring to provide a more rigid 
structure. 

N-\S.^ also is anxious to launch a 
pissivc relay satellite in a polar orbit 
in order to investigate the propagation 
problems which may be encountered in 
the high latitude auroral regions. If the 
Hist experiment early next year is .suc- 
cessful. the second launcliing may aim 
for a polar orbit. 

'I'lie next phase of NAS-\’s program 
calls for attempting simultaneous 
biuiicblngs of multiple spheres from a 
single booster. By placing a sufficient 
number of passiw satellites in orbit, 
cither with synchronized or random 
spacing, it should be possible to elimi- 
nate the need for using costly steerable 
antennas on the erouno and assure that 
one or more satellites is always in view 
of the ground stations. 

Wlicn larger boosters become avail- 
able. NAS.A will then shoot for the 
22.-t00-mi. high equatorial orbit in 


which the satellite effcctiyely hovers 
o\cr one spot on the eartli, since both 
tlie satellite and earth are rotating at 
the same speed, 'I’his will pose new 
problems in constructing an inflatable 
satellite bee.uisc of the proportionately 
larger reflecting surface required at the 
22,400-mi. altitude. Present estimates 
indicate that a sphere nic-asuting per- 
haps one quarter to one half mile in 
diameter may be needed- 

Bv the end of this year, hopes 

to launch the first of two 250-!b. 
meteorolofieal .satellites known as Tiros 
—Television Infrared Observation Satel- 
lite. Combination of a tiny TV eameta 
and infrared sensors in the 40-in. diam. 
satellite will measuie earth cloud covet, 
earth and cloud tcmpeiatuics and in- 
coming solar radiation. Satellites are 
being designed and fabricated by Army 
Signal Corps’ Research and develop- 
ment Laboratories, Radio Corp. of 
America and others. 

The experimental Tiros satellites are 
prototypes of a system of satellites 
which meteorologists believe mav well 
revolutionize the science of weather 
forecasting and perhaps open the w-ay 
to some measure of weather control. 

,\t present, meteorologists can only 
sample the weather around the globe 
using radiosonde weather balloons 
launched from approximately 400 sta- 
tions located primarily in populated 
areas. Vast sections of land mass in 
South America and Africa arc nearly 
void of stations. Bcciuse weather ships 
arc expensive to operate, only sparse 
data is available from the two-thirds of 
the earth’s surface coveted by water. 
'! he over-water gaps in coverage arc pir- 
ticularly important in areas like the 
.\tbntic Ocean, breeding ground for the 
hurricanes that strike the eastern sea- 
board and gulf coast. 

.Although meteorological satellites 
probably will not replace earth-based 


observations, they will provide meteor- 
ologists with an integrated global pic- 
ture of weather conditions instead of 
requiring extrapolation from a few 
sample measurements. 

Present objective of the NASA 
meteorological satellite program is to 
develop a system that will, if at all 
possible, meet the needs of both civil 
and military users, according to Dr. 
Morris Teppet who heads the program. 
(Tepper is a meteorologist, formerly 
with the Weather Bureau.) A Joint 
Meteorological Satellite Advisor Com- 
mittee h.is been formed re'cenllv, with 
representatives from Defense Depart- 
iiicnt. Weather Bureau and NASA, to 
try to incorporate requirements of all 
users into the NASA program. 

Dt. Tepper emphasizes that meteor- 
ologists will have to develop new tech- 
niques for using iiieteorologicai satellite 
data, since such information lias never 
before been available. Thus satellite de- 
signs and meteorological techniques 
must be developed with close coordina- 
tion between vehicle designer and data 


Proposals To Be Sought 

The Tiros satellites will be spin- 
stabilized in space, which means that 
the tiny TV camera in the bottom of 
the satellite will look down on the eatin 
only for a portion of an orbit and will 
be peering out into space during the 
rest of each orbit. W'liat is required for 
an operational meteorological satellite 
is a vehicle that is earth oriented so 
that its optics will contimiously look 
down on tnc earth as the vehicle orbits. 
1 his is one of the objectives of NASA's 
future development program. 

Within the next sevtra! weeks, 
NAS.A hopes to ask industry for pro- 
posals on a lightweight radar suitable 
for use in a meteorological satellite to 
measure the amount of precipitation in 
clouds, using the same principle now 
employed in airline weather radar. The 
task is not an easy one because of the 
extremely liglit weight, small size, low- 
power consumption and reliability re- 
quired for such a satellite. Tepper 
hopes mdustrv can develop a suitable 
satellite weather radar within a couple 
of years. 

■^A'ithin the next 10 to 15 years, 
NAS.A believes, it will be possible to 
have a glolval network of meteorological 
satellites in operation. The network 
would consist of low-altitude satellites 
in polar orbit at an altitude of per- 
haps 500 to 800 mi. From the view- 
point of meteorologists, a polar orbit 
is ideal because the satellite reports 
weather data for the same local time 
(longitude) throughout one orbital 
sweep, greatly simplifying subsequent 
data analysis. Series of satellites in 
polar orbits, separated in longitude, 
could provide a complete picture of 
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global cloud cover every two hours or 

NAS.A also env-isions a series of three 
or four hovering weather observatories 
in 22.500-mi. equatorial orbits. 'Ihese 
wouhi be ex|uipped vvitli '1"V cameras 
and radar vvliicli could be aimed by re- 
mute control for a close look at ativ 
desired puition of tlie global woather. 

Cloud cover and heat balantx; data 
ill the polar orbit satellites would be 
stored on a tape rccordct, then trans- 
mitted to an earth station each time a 
satellite came within range. However, 
for satellites passing over unpopulated 
areas, it may prove necessary to emplov 
comimmieatioii satellites to relay the 
data back to central W'rxithcr Bure.m 
computers while it still is fresh. 
Geodetic Satellite Contracts 

N’.AS.A soon will award preliminary 
design contracts for a geodetic satellite 
which it hopes to launch in approxi- 
matelv 18 mo. The geodetic satellite 
will be equipped with a series of high- 
intensity flashing lights which should 
give it the brillbnce of a fifth order of 
magnitude star at an altitude of 800 to 
1,000 mi. 

'l ire satellite Is expected to permit a 
mote accurate determination of the size 
and shape of the earth, which has im- 
portant inipheations for accurate gnid- 
ance of intercontinental ballistic mis- 
siles because of its effect on nose cone 
tr.ijectorv- 

Kquallv important, the geodetic satel- 
lite should make it possible to reduce 
the error in determination of distances 
between cities in different continents 
froin approximately 1,000 ft. to perhaps 
200 ft. This is important also for 
ICBM guidance inasmuch as guidance 
errors of less than 1,000 to 1,500 ft. 
arc the objective for future missiles. 

Ptesenl errors arise because of in- 
ability to use optical or accurate radio 
surveying techniques across large bodies 
of w.itcr and the inaccuracies in as- 
troiioinieal measurements which result 
from errors in local vertical at widely 
separated points due to earth’s oblatc- 

Several techniques for using a 
geodetic satellite now appear promising, 
according to Benjamin Milvvitzky who 
heads N.AS.A’s geodetic and navigation 
satellite effort. One method, called tlie 
geometric technique, can he used whete 
the satellite can be simultaneously 
v iewed from two points on each of the 
two geodetic networks whose relative 

f asitions are to be determined. A satel- 
tc in orbit at 1,200 mi. altitude should 
be visahic from two points on the earth 
several thousand miles apart. 

Using the geometric method, )shoto- 

E iphs arc taCen simultaneously of the 
iliing-light satellite from two points 
on one geodetic net and from two 
jsoints on the other, with the stars pro- 


viding a reference Irackgroimd. This 

E rovides a linc-of-sight from each of the 
nir points to the satellite. By means 
of triaiigulation and using the known 
position of the celestial sphere (stars) 
at the instant the photograpli w-as taken, 
it is possible to compute distances and 
relative otientaHom of the two geodetic 
nets, Milvvitzkv' explains. Technique 
lias the advantage of nut requiring pre- 
cise information on the exact position 
of the satellite or its orbital character- 
istics and is independent of errors in 
local vertical due to earth’s oblatcncss. 

To perform similar correlation for 
two geodetic networks where the satel- 
lite can not be simultaneously viewed 
from points on each netvvotk. an orbital 
extrapolation technique appears feasiblc- 
Knovving tlie period of the satellite orbit 
and the time it requires for the earth 
to rotate sufficientiv for the satellite to 
come into view of a second set of sta- 
tions makes it possible to compensate 
for relative niovcmcnt of earth and 
celestial sphere in performing triangula- 
lion comput-ations. 

■Jo ilctemiinc the precise shape of 
earth from geodetic satellite, its orbit 
will be determined to show pcrtiirha- 
tions from an idealized elliptical orbit. 
Then scientists will work Ixickvvard to 
detennine what sort of earth shape 
would produce such perturbations. 

Tlicre are far more problems involved 
in design of a geodetic satellite than 
first meets the ev-e. Milvvitzky points 
out. Tor example, approxiniateW 50 
vv-.itts of elcetrici! power will be re- 
quited to develop the requited bright- 
ness of the discharge lamps, according 
to present estimates, 'Ibis will requite 


many silicon solar cells, with batteries 
tc store the cnetgv' for use when the 
satellite is on the dark side of the earth, 
pins banks of capacitors to provide 
brief, high peak power requited for the 
mic millisccunci duration lamp flash. 
'Ibis is eonsidcrahly more power than 
has been required to operate satellite 
tracking and tclcmetrv' transmitters. 

Internal temperature of the satellite 
must be maintained within reasonable 
limits to assure reliable operation of the 
batteries and capacitors. Present plans 
are to use dark and light external sur- 
faces on the satellite to control the 
amount of solar heating and satellite 
heat radiation. 'Ihc technique has 
proven verv successful in prev ious satel- 
lites, yet adds practic.illy no weight or 
eempfexitv. I’his poses a difficult design 
trade-off problem, since the maximum 
possible external surface is desired for 
solar cells— vet this must be balanced 
against temperature control require- 

Anothcr problem area is the design 
of high intensitv discharge lamps and 
protective quartz windows which are 
.small and rugged enough to withstand 
the high shock and vibration encoun- 
tered during satellite launching. 

I’he current N.AS-A plan is to con- 
tvact out individual portions of the 
satellite to specialists in their fields 
rather than to award a single integrated 
package contract. Some elements will 
l>e designed and fabricated in-liouse by 
N.ASA’s Jet Propulsion Laboratory and 
bv former Project Vanguard scientists. 
()nce the basic design liiis been estab- 
lisiied and proven, subsequent models 
might be contracted as a package. 
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Mercury Network Tops Tracking Needs 


National Aeronautics and Space Ai 
space program will require tracking, da 
designed to handle three basic types 
satellites and deep space probes. 

The most critical and urgent need 
is the creation of a suitable tracking, 
data acquisition and communication 
system (oi NASA’s Merenry man-in- 
space project. NASA's choice of a 
contractor to integrate and espand ex- 
isting facilities into the required Proj- 
ect Klercury network is expected to be 
named soon. 

Mcrcmy poses many difBcult new 
tracking and communication problems 
because of the need to provide maxi- 
mum assurance of pilot safety during 
the critical launch and tccos’cry phases. 
Extremely precise guidance and track- 
ing is required during launch, with 
speedv computation of orbit, .so that 
an emergence- abort can take place if 
necessary in a portion of the .Atlantic 
where rescue craft will be arailable. 

Existing Minittack stations, «bich 
require a number of satellite pisses in 
order to determine an orbit accurately, 
will not be adequate for the Mercur}- 
capsule, which is expected to re-enter 
after no more th.in three orbits and 
perhaps after only one on initial flight. 

An inclined northeast orbit has been 
selected for the Merenrv capsule for 
several reasons. Such an orbit will keep 
the satcllilc orer fricndlv countries. 
Equallv important, c-ach orbit will bring 
the caosulc over the southern portion 
of the U. S., where manv tracking radars 
alrcadv exist. This assures that the 
cansulc mil land in a comparativelv 
wcll-instmmcnted area of the Atlantic 
Missile Range. 

If the more conventional southeast 
orbit were used, the cansulc might land 
in the dense jungles of Central America, 
making speedy recos-ety difficult. 


Iministiation’s cunent and projected 
ta acquisition and processing facilities 
of missions— man-in-orbit, unmanned 

Atlantic Missile Range down-range 
tracking fadlitics will be usable dur- 
ing orbit and reemery phase, but not 
during initial launch. This will require 
instalbtion of a precision tracking radar, 
data acquisition and communication fa- 
cilities in Bermuda. This major new 
SI. 3 million facility mil also sen-e as 
a permanent doun-range station for 
satellites subsequently launched from 
NASA’s Pilotless Aircraft Research 
Station at Wallops Island. Va.. accord- 
ing to Edmund C. Buckley, who heads 
the spice flight operations group. 

Tracking radars also will be required 
in Hawaii and Texas for re-entry, but 
the question of whether existing radars 
can be used still is under study. 
Existing Fgcilities 

NASA will use existing military track- 
ing. data acquisition and communica- 
tion facilities wheres'Cr this can be done 
without interfering with high priority 
military programs or seriously delaying 
Project Mcrcur)', Buckley said. A joint 
Defense Deparhnent-N.ASA committee 
has made an inventors- of all existing 
facilities as well as all militars- and 
NASA programs requiring facilities, to 
determine where gaps exist and to pre- 
vent duplication. 

New tclemetrv and communications 
facilities requited for Mercury will be 
installed in mobile \-ans whcrei-cr pos- 
sible to permit them to be shifted later 
to other sites for future NASA pro- 
grams, according to Francis B. Smith, 
chief of tracking programs. Shipboard 
installations are planned to provide 
coverage in portions of the Pacific and 
Indian oceans. 


Most of the new facilities will be 
used to provide continuous radio con- 
tact with the Mercury capsule and its 
passenger. Data on the status of both 
the vAicle and its passenger will be 
telemetered down, where it will be 
monitored by both an engineer and a 
physician, ci-cr alert for a malfunction 
that would require an emergency re- 

Brief summary reports on the status 
of the capsule and passenger will be 
radioed back to NASA headquarters at 
Washington, D. C., and to control cen- 
tral at the Atlantic Missile Range, 

Tracking data will be continuously 
transmitted back to NASA’s compu- 
tation center in Washington for preci- 
sion calculation of orbit and prediction 
of the reco\-ery area when re-entry is 
initiated. 

During Fiscal 1959-60, NASA plans 
to add four additional Minitrack sta- 
tions to the 12 originally set up for 
International Geophysical Year satel- 
lite program. Because no high-inclina- 
tion orbits were planned for IGY, pres- 
ent stations ate located between 35 deg. 
north and south latitudes. The four 
new stations— in Newfoundland, Alaska, 
north central U.S., and Western 
Europe— will extend high latitude co\- 

Ixisting Minitrack stations will be 
modernized to ptoi-idc real-time digital 
data read-out equipment and additional 
antenna artavs to extend their co\x'ra|c 
for high inclination orbits. In addition, 
older stations will be .shifted to a new- 
operating frequencs-, probably around 
1^5 me., when the present temporars' 
108 me. frequenev assigned for IGY is 
w-ithdrasvn. 

To provide continuous (24-hour) 
tracking coverage for deep space probes, 
NASA plans to spend approximately 
$3.5 million during the coming sxar to 
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set up two stations, each one-third of 
a globe awav in South Africa and in 
Australia. Each new station, similar 
to one now in operation at Coldstonc, 
Calif., will be outfitted w-ith an 85-ft. 
dia. movable parabolic antenna and 
sensitive receivers for tracking sigmils 
tran.smittcd by space probe \ehicles. 
N.SSA's Jet Propulsion lasboratory will 
be responsible for implementing the 
two new facilities. Defense Depart- 
ment plans to install similar facilities in 
Japan and in Spain for its own military 
space tracking needs. 

Providing reliable communications 
between earth and planetary probes will 
be a problem of great magnitude, ac- 
cording to Leonard Jaffe, who heads 
\AS.\'s communications satellite pro- 
gram. Rc-ason is that radio signal 
strength falls off as the square of the 
distance— a major consideration with 
the tremendous distances involsed in 
interplanetary missions. 

It would be desirable to transmit 
liack a continuous tclciision picture of 
Mars from a probing i-ehicle but this 
would require millions or billions of 
watts of lehiclc tr.iiisinittcr power— 
clearly an impossibility in tcmis of to- 
day’s knowledge and the pailoads that 
'■an be carried in the foreseeable future. 

By transmitting back only a still pic- 
ture at periodic intervals, storing the 
picture on a tape recorder in the ichiclc 
for slosved-down transmission, and 
using a large, steerable antenna that the 
ichiclc can point at the earth, the re- 
quited power can be reduced to the 
order of 10,000 watts. Tiiis still is an 
extremely imposing figure for a space 
lehiclc to provide, but it is witliin the 
realm of possibilities when nuclear pro- 
pulsion comes into use. 

It is ci'ident that carlv interplanetary 
probes arc going to be st^-ercli' re- 
stricted in the amount of infonnation 
tliat can be radioed back to earth. 
N.-VS.A currently is studying the basic 
problem of haw much and wliat types 
of infonnation will be required as a 


bare minimum. Much of this effort is 
under way at NASA’s Jet Propulsion 
Laboratory. 

Another important problem area is 
that of developing high-gain steerable 
antenna designs suitable for space 
vehicle use. Antenna must be able to 
be erected after launching with high 
degree of reliability. 

Jaffe says tlie space probe icliiele 
communications problem is so imposing 
that a technological breakthrough may- 
be needed to provide a useful solution, 
tie adds that NASA is interested in 
hearing any good new ideas that scien- 
tists and engineers might suggest 
Spgce Probe Guidance 

Advent of larger payload boosters, 
like the Vega and Centaur, will offer 
the first opportunity to use sophisticated 
midcoursc and/or terminal guidance 
equipment aboard the lehicle itself. 

Tlic capability proi-ided bv such mid- 
course and/or terminal guidance, com- 
pared to the inflexible launch-guidance 
now employed, is equivalent to the 
flexibility of a guided missile compared 
to an anti-aircraft shell. 

NAS.A scientists currently arc study- 
ing different possible approaches to the 
problem with the objective of creating 
a program to deivlop mideoursc and 
terminal guidance techniques and sys- 
tems. It has received a number of pro- 
posals from industry, but says its budget 
will not |>ermit a "sliotgun approacli.” 
l-'or this reason it is working closely 
with W'right Air Development Center’s 
I'liglit Control and We-apons Guidance 
laiboratories to prevent duplication of 
techniques wliicli W’ADC is sponsoring. 

’Pwo basic approaches to inidcourse 
guidance which have been proposed are; 
• Celestial-inertial- Optica] or infrared 
sensors would be used to lock onto 
the de.stination planet and other plan- 
ets to provide an angular reference 
for measuring the vehicle’s movement 
tlirougli the solar system. A computer 
in the vehicle would compare actual 


flight path with the desired trajectory 
and develop corrective signals which 
would be applied to reaction wheels to 
alter the vehicle's heading. A gyro 
stabilized platfonn within the vehicle 
would provide short-term spatial stabil- 
ity so that brief disturbances of the 
space vehicle would not cause optical 
trackers to lose .sight of their targets. 

• Radio command— This is an exten- 
sion of present lanucli-guidancc tech- 
niques, with vehicle trajectory being 
computed by eartli-hound stations and 
corrective coiiiinands being radioed to 
the vcliiele. 

l-'or terminal guidance, the use of 
infrared or optical horizon-scanners, to 
determine location of the planet's hori- 
zon and approximate distance to land- 
fall by- riadiametric ranging techniques 
has bc-en proposed- .\nothcr possibility 
is the use of a radio radar altimeter for 
nieasiiring rate-of-closurc and altitude. 

Although a lunnbcr of existing tech- 
niques appear applicable, the teal prob- 
lem is to reduce tiie-m to a practical, 
reliable svstem which is small enough 
and liglit enough to fit inside tlic allow- 
able payload limits. Even for a rough 
lunar landing, which is a rather un- 
sopiiisticated mission, tlie Vega will 
be limited to a total payload of about 
650 lb., according to present estimates. 
Only a fraction of this total will be 
av-ailabtc for midcoursc and terminal 
guidance. 

W'hat is needed is a systems integra- 
tion effort in combination vvith design 
ingenuity to come up vvith a systan 
whose components serve multiple fnne- 
iions during initial l.iimch. midcoursc 
and terminal guidance phase-s. according 
to one NASA scientist. 

In the coining months, NASA hopes 

developments in the space probe guid- 
ance arc-a. recognizing that tlic le-ad 
time required to develop such tech- 
niques and equipment may prove longer 
tlian tliat required for the boosters that 
will carry the payloads. 
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Space Leadership Challenge 

The challenge and the opportunity handed to the National Aeronautics 
and Space Administration at its birth last Oct. 1 was that of leading the 
United States— and hopefullv, the world— in exploration of the universe. 


I'eu’ challenges could have been 
mote formidable, ptirtieularly when the 
mandate implied that the U.S. must 
us'criakc and surpass a competing nation 
that had the amuntage a fast head 

Sound, logical, scientific progress 
would have led man into space explora- 
tion cvciitualh’, but without the press 
of time suddenly imposed by the po- 
litical and militars’ implicatidns inher- 
ent in Sos'ict Rus.sia's impressive prog- 
ress in the field. 

NASA Administrator T. Keith Glen- 
nan, whose many tasks since last Octo- 
ber hare includt^ convincing Congress 
that strong financial support of a space 
piogram is necessary, told one com- 
mittee: 

■’Man has always been curious about 
liis eiirironmcnt and his natural curi- 
osity is going to carry this program for- 
ward, I think, «-ithout any question. 
\V1ictbcr it will be carried forsvard at 
the pace that it has been carried for- 
ward* is quite another question. 

"Here we find ourselves in coni|)cli- 
tion with another nation that is really 
forcing out hand to a considerable ex- 
tent; that is, at least as to the manner 
in wliich nc go about it, the pace at 
uliich we go about it." 

Deputy Administrator Hugh L. Dry- 
den, who headed the aeronautical re- 
search oreani7.ation that became the 
nucleus of the space agcncs’. told the 
same Congressional group: 

"W'c have mentioned sonic possible 
commercial applications (of space ex- 
ploration). W'c think, as a matter of 
faitli again, that «e are going to Iravc 


men going out into space, and the 
sooner you start to study the problems 
the sooner you are going to be in posi- 
tion to consider such activities. 

"Now. the difference is tliat there is 
another set of zeros on the cost, 'lliis 
is expensive; it is a game that only big 
nations can play. In fact, onlv two na- 
tions in the world today arc in a posi- 
tion to support this kind of a program, 
and I feel, as many others do, that if 
we arc not willing to do it, there is a 
nation that is going to do it, whether we 
do it or not." 

Frankness Praised 

I'his kind of frankness about the po- 
tential promise of space exploration, 
the need for doing it as rapidly as pos- 
sible. and the great cost of um^crtalting 
it has run throughout NASA’s brier 
history. It has been accepted— and 
piaised— by committees of Congress. 

W'hethfr this rapport «ill continue 
will depend on how well the space pro- 
gram is conducted and how much it 
produces that is tangible enough for 
the Congress and the public to under- 
stand, how higli the cost of the pro- 
gram eventually grows, and what degree 
of pressure is created by Sosict com- 
petition. 

GIcnnan has estimated that the cost 
mav teach SI billion within a few rears 
and S2 billion rtilhin six or eight rears. 
Others have said this estimate may 
prove to be conserr ative. Regardless of 
the crcntual size or cost, it is clear that 

NASA has existed for only nine 
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Faces NASA 


months. It has been rvorking. as Drydcn 
said, "rr-itli a high sense of urgency on 
.1 four-fold task— rarrring out the on-go- 

, "’"■ng 
.• projects, establish- 
ing long-range plans ana objcctires and 
building an organization adequate to 
carry out tlic orerall ptogtani." 

N.-\S.\ Ixigan with a foundation of 
three major aeronautical, nrissilc and 
space research laboratories and the 
8,000 scientists, engineers and support 
personnel rvho ran them— the fonner 
National Advisory Committee for -\ero- 


-\Iong uith this it inherited projects, 
dollars and trained personnel from 
ether segments of government. Still 
mote important, it began with a high 
degree of government approval and sup- 
port tliat gcnerallv had been denied to 
space projects as late as the pniod im- 
mediately preceding Russia’s Sputnik I. 

The agency’s first task, in addition to 
building its organization and planning 
a program, has been to insure that long 
lead-time items nete begun immedi- 
ately. In doing this it has taken under 
its supervision much of the old Air 
h'orcc advanced propulsion program, 
added to if elements from Advanced 
Research Projects Agency and Army 
Ballistic Missile Agency programs, and 
laid out a national booster program 
tliat will provide a framework tor tlie 
foreseeable transportation needs in 
space over the next 10 years. 

This and the otltcr initial steps in 
formulating a national space program 
probably have been the most painful 
tlic agency ever will have to take. In 
spite of top governmental backing, the 
agency lias liad to take away from others 




in order to fulfill its mission, sometimes 
at tlie risk of creating enmity. 'I'hc close 
official and personal relationship be- 
tween Glennan and Dr. James R. Kil- 
lian, Jr., who was the President’s scien- 
tific and technical advisor until tccently, 
and respect for the old NAC.-\’s ability 
helped to some degree, but by no means 
did thev make the way easy. 

NASA absorbed the Navy’s Van- 
guard satellite program and most of 
the Vanguard personnel, took over 
direction of some ARPA and Air I'otcc 
work, acquired the Jet Propulsion Labo- 
ratory which California Institute of 
Tcchnologv had been operating for the 
Annv, and attempted to acquire the 
Army Ballistic Missile .Agency’s scien- 
tific team. It lost the latter skirmish, at 
least temporarily. 


I'rom this beginning, the NASA pro- 
gram has grown into a real national 
program. Through the National Aero- 
nautics and Space Council, N.^SA co- 
ordinates with representatives fiom the 
top echelons of government, science and 
industry including the Pteaident, State 
and Defense departments, .\tomic En- 
ergy Commission, National Science 
l oundation and National .Academy of 
Sciences. It also coordinates with De- 
fense Department through the Civilian- 
Military Liaison Committee and with 
the scientific community through the 
science foundation, the Jdational Acad- 
eniv of Sciciiccs-National Research 
Council's Space Sciences Board, and a 
nuinbet of panels. 

Its relationship with tlic military 
services, science and industry are fur- 
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ilict sttcnglhcncd tlirough advisory 
committees on specific fields of re- 
scarcii and dcsclopincnf, much in tlie 
pattern of the old N'ACA committees 
and subcommittees. 

In spite of the mushrooming of its 
mission, N.\S.\ is attempting to remain 
as small and ns flexible an agency as 
possible. It has continued the approach 
of the old NAC.\, which n.is to hat e a 
small fraction of its total personnel in a 
Washington, D.C., headquarters and 
keep strong tc'chnical teams in its field 
laboratories. N.AS.\ expects to have 
only 468 employes in ficadquarters by 
this time next year. 

It now has four major laboratories— 
Langley Research Center at lonigley, 
\'a.; Lewis Research Center at CTett 
lanci. O., Arnes Research Center at 
Moffett I'icld. Calif.; and JPL near 
Fasadena, Calif.— and two lesser field 
stations, the Pilotless Aircraft Research 
Station at Wallops Island, Va. which is 
being expanded to handle larger rocket 
launchings; and the High Speed I'light 
Station at Edwards, Catif, 

Construction will begin soon on the 
Coddrird Space h'light Center at Green- 
belt, Md., near Washington, D.C. It 
will sene as a basic research center, a 
dcr clopment center for satellites, .space 
prolKS and vehicles, tracking and com- 
munications and data reduction sys- 
tems; and csentnally as a command con- 
trol center for space flight operations. 

I'or its fliglit operations. NASA al- 
ready is making frequent use of the .Air 
I'orcfc Missile Te.st Center in Florida 
and will do the same at the Pacific 
Missile Range, Pt. Atguello, Calif. 

Project '1 iros, an adsaiictd weather 


Siitellite, illustrates the phase NASA is 
in miw-that of has ing inherited a going 
project inxoh'ing gmernment, science 
and inrlustry, and hasing to follow it 
throirgh and plan for future experi- 



and a sariets' of radiation detectors to 
obserse clouds, detect storms and meas- 
ure in detail the heating of the atmos- 
phere. One satellite will oe launched by 
the end of this year and a second next 
spring. Beyond Tiros nill come an at- 
titudc-ControHed prototype of an oper- 
ational weather satellite designed for a 
700-nii. polar orbit. 

Tiros itself was an ARPA-military 
pioject. It inxohes ARPA, Anny Sig- 
nal Resoarch and Dex elopmcnt Labora- 
tories, the Weather Bureau, Air Re- 
search and Dexclupmcnt Command's 
Cambridge Research Center, Ballistic 
Missile Dixisioii and Missile Test Cen- 
ter; Naxy's Photographic Interpreta- 
tion Center, the Universih- of Wiscon- 
sin; Douglas Aircraft Corp., Spree 
Technology Laboratories, Inc., and 
Riidio Corp. of America, xvhich is pro- 
viding some components and handling 
assemblv and testing of the satellite. 

To direct these projects and plan 
nexv ones. Glennan and D^-den fiave 
in the headquarters organization an 
Associate Administrator. Richard E. 
Horner, former Assistant Secretary of 
the Air I'orco for Research and Devel- 
opment; an Office of Program Evalua- 
tion and Planning, headed by Homer J. 
Stexx'.irt, on leave from JPL; an Office 
of Aeronautical and Space Research, 
headed by John W. Crowley, Jr.; an 
Office of Space Might Dexclopmcnt, 
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headed by Abe Sihctstcin; an Office of 
Business Administration, headed by Al- 
bert 1''. Siepert, plus supporting activi- 

T'he research office has four main 
subdixisions— aerodynamics and flight 
meehanics, powerplants, structures and 
materials and aircraft operating prob- 
lems; and an office of research grants 
and contracts, for seeking basic re- 
search contributions from individuals 
and educational and researcli institu- 
tions. 'I'hc latter's 55 million budget is 
expected to double Or triple in the next 

Spice flight dexclopmcnt is divided 
into advanced technology, propulsion, 
sjiace sciences, Space flight operations 
and program coordination. 

While NASA intends to continue 
xxhat Dr. Drydon cills “sufficient in- 
luiiise effort to enable technical moni- 
toring of the contract xvork,’’ it decided 
as a matter of policy that dexclopmcnt 
and operation of spree xchicics and 
many of their payloads xvould be csir- 
ried emt largely by contract with indus- 
try. educational and governmental 
groups, and that industry, uiiixcr.sities, 
N'AS.A and otlier government labora- 
tories would suiJplemeiit this "by pro- 
grams of basic and applied research to 
lay the ground work for future dcwelop- 


National Program 

Since its inception last Oct. 1, 
N.\S,A's national program already lias 
met with setbacks. Of five planned 
lim;ir probes that NAS.A inlicrited, 
onh niie fulfilled its missiun. although 
others gathered x;diiable information 
mi the \'an Allen radiation belts. 
Initial plans to launch a satellite with a 
30.000 ml. apogee and 200-mi. perigee 
and two probes to the direction of 
'Venus have slipped hadiv and the 
Venus shots could eventually be post- 
poned for a year or more. 'Ihe Van- 
guartl program has been a disappoint- 

Biit a great deal of new scientific 
knoxxlc'dge alreadv has been gained 
about the earth's shape, its atiiio.sphcre. 
tile radiation belts, etc. And most of 
the ])rojects mentioned above xxerc 
lelativelv ha.stily conceived experiments 
rather than puts of a comprehensive, 
long-range prognim of the type N.AS.A 
is supposed to develop. 

I'ollowing tire launching of Sputnik 
I, iiiitia! criticism of the U.S. wa.s that 
it had failed to recognize the value of 
and support space exploration as a higii- 
priority, national effort. 

'Ihis now is being done, and the suc- 
cess of what is becoming an aggres- 
sixe, integrated national program will 
depend largely on the foresight and the 
performance of the sciencc-governmeiit- 
iiidustry team that has had this chal- 
lenge laid before it. 




Industry Has Key Role in Space Work 


The nature of a space ptogtain designed to explore vast new frontiers dic- 


tates that the money to finance it will 

Tlic importance of this to indnstiy 
altcadv is evident in the first two 
budgets of the ninc-month-old National 
Aeronautics and Space Administration. 
Of the S870 million total requested for 
l-'iscal 1959 and 1960. S600 ntillion will 
be spent for contracting- Some of this 
will be spent for research but the bulk 
of it is for derelopmcnt and procure- 
nicnt of space hardsvare. 

lire best indication that the spend- 
ing cun-c will be forced upward rapidK 
as the space program grows out of its 
infanev contes from NASA’s admin- 
istrator. T- Keith Glennan. Glennan 
told Congress he belicsed that this year 
would be the last time his agenev would 
ask for "as little as half a ' billion 
dollars.” 

'To try to go beyond this is really 
crystal balling. ’ Glennan said, "but I 
would not be surprised to find within, 
say two scars, that \vc might be asking 
for SI billion in this program. Our 
viewpoint on that is that there will be 
a general lescl. it yoit svill. of underlying 
space science investigations which will 
bo funded rear aficr rear at a le\cl-of- 
eifort rale. ' 

"What this will be 1 can’t tell you 
now, but svhen one erects, on top of 
that base, specific programs such as the 
booster program I have suggested, it 
might cost as much as S2 billion in the 
next six or eight years. A\’hcn one 
erects further such things as the man- 
iii-spacc program . . . that probably 
nill involve $200 million ... one cab 
see that this is apt to be an increasing 


NASA's New Role 

NASA was created around the nu- 
cleus of the old National Adrbsory Com- 
mittee for Aeronautics- Bv the end of 
the 1960 fiscal year, it will hare spent 
llie equi'alent of almost nine years of 
NACA budgets. Although the space 
agency still is primarily a research and 
dcrclopmcnt agency— dc\ eloping new 
knowledge and techniques m its lab- 
oratories— it also has been turned into 
a contracting and operating agency. 


follow a sliarply rising curve. 

Sixty-fis'C per cent of its first year’s 
budget and 72% of NASA’s budget 
for the coming year will be paid out 
to educational, research and industrial 
groups- While no NASA official will 
predict hosv this percentage will change 
in the future, it seems likely that it will 
continue to increase. No great increase 
in laboratory facilities or personnel is 
foreseen, but procureinent of space re- 
hiclcs and payloads is sure to increase 
rapidly as dciclopmcnt projects reach 
the useful stage. 

To handle this suddenly-acquired as- 
signment of selecting contractors and 
awarding and adininistciing contracts, 
NAS.A has followed the same approach 
it used in putting together a national 
space program— it has made judicious 
use of existing organizations and pro- 
cedures, trying at the same time to 
maintain a flexibility and independence 

NASA is following the general pat- 
tern of research and dcrelopment pro- 
curement that has been set by the mili- 
tary seniccs, although there are some 
important differences. 

One of the most important to larger 
industrial finns is that the agenci’ is not 
adopting the system concept of pro- 
curement. cxcqJt in certain crash pro- 
grams where time is one of the most 
important considerations. 

Under the systems approach, the en- 
tire assignment is handed to a prime 
contractor, who in turn selects and lets 
contracts to associate and subcontractors 
and is held responsible for the complete 
norking of the entire program. A 
major drawback to this concept from 
the point of \iew of smaller firms is 
that the prime is inclined to keep in liis 
own plant ,i great deal of work that 
might otherss'ise be done by a subcon- 
tractor. 

Although none of the new projects 
begun by NASA uses the si-stcms con- 
cept, the Mercury man-in-spacc ])toject 
comes close because the urgenev and 
priority arc high enough that it might 
almost be considered a crash program, 


How NASA Dollars Are Spent 



according to Ernest W. Brackett, who 
heads NAS.A’s Procurement and Supplv 
Disision. I'or this reason, considerabll 
reliance is being placed on the capsule 
contractor, McDonnell Aircraft Corp., 
for the capsule and some ground sup- 
port and training equipment. Yet the 
NIercury project is not a true example 
of the systems concept because NASA 
is bujing the boosters from Convair 
through Air Research and Development 
Command's Ballistic Missile Division, 
other test vehicles through Amiy's 
Ballistic Missile Agency, and still others 
direct from industiy. 

Typieal Procurement 

A mure typical procuranent approach 
is that being used on the Vega launch- 
ing vehicle, which will be capable of 
putting 5,000 lb. into an cartli orbit. 
Since this vehicle is based on the Atlas 
missile, NASA has granted Corn-air a 
S35.5 million initial contract calling 
for first flight tests in 1960 and dc- 
liscry of eight \ehiclcs in 1961. In- 
stead of hasing Comair contract with 
General Electric for the second stage 
engine, as it would base under the sys- 
tem approach, N.ASA contracted di- 
rectly with GE- NASA’s Jet Propul- 
sion Laboratory is deseioping a third 
stage liquid fuel engine, which even- 
tually will be manufactured by some 
industrial company. fPL also has tech- 
nical direction oset the Vega project, 
and still other contractors will figure 
into dc'clopmcnt and fabrication of 
whateser payloads arc used with Vega. 

NASA IS taking an almost completelv 
decentralized approach to its contract- 
ing. Although research grants and 
some development contracts will be 
handled at headquarters, any contracts 
that support specific projects will be 
made at the laboratoty where the proj- 
ect engineers ate assigned. Project 
Mercury, for cx.impic, is being control- 
led by Robert Gilruth's Space Task- 
Group from Laiiglct Research Center 
in Vitginiti, and contracts for the cap- 
sule, support equipment, a tracking net- 
work and other phases of the program 
arc l>cing written there. 

The purpose of this is to keep evalua- 
tion of proposals and technical super- 
\ ision of contracts in the hands of those 
responsible for the project to as great 
a degree as possiblc- 

Ali but the smallest contracts are re- 
\icwed by the small ticadquarters staff 
of 31. Brackett, an Arms* Air Corps 
and Air l-’orce procurement specialist 
for 17 years before he joined NASA last 
January, bclicses this staff must he kept 
as small as possible and decentralization 
must he a major part of procurement 
philosoph)- if the flexibility needed for 
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a omid operation is to be continued, 

’Che speed with which the agenev's 
new role of procurement was taken in 
hand is illustrated by ainount of the 
funds already committed. In the six 
months between the agency’s begin- 
ning last Oct- 1 and the end of .-kptil. 
SHO million of the S250 million in 
I'iscal 1959 contract funds had been 
committed, and so had 5105 million 
from the I''isc.il 1960 budget. One 
reason for this initial speed svas the 
fact tliat N.ASA took over some dcsel- 
opnicnt projects that other agencies 
already had in progress, but even in 
these it generally had to write new con- 
tracting agreements. 

Contracts for tlie 1.5-million Ib- 
thrnst Rocfcetdinc single chamber en- 
gine and the McDonncdl capsule, which 
llr.ickett calls "two of our largest and 
most intricate procurements, were 
placed witliin three months after the 
procurement cycle began. Other pro- 
curement actions have been completed 
within 50 days, including negotiation, 
contract drafting, execution, rc\-iew, ap- 
])ro'-jl and distribution. 

I'or reasons of speed and unifonuity 
and because it is doing business with 
contractors already in the defense in- 
dustries, N.-\S-A is operating under the 
general principles and practices of the 
-\tnied Sersices Procurement Regula- 
tions. It also is included under the T'ed- 
era! Ptoeurcmeiil Regulations, which 
ernnient agencies other 
Dejartment anti are 
quite similar to ASI'Rs, and NASA has 
requested to be allosved to follow the 
-\SPRs wheneixT there is a conflict be- 
tween the two sets of regulations. 

Eoriiial advertising for bids will be 
used whenever possible for NASA con- 
tracts, but the nature of research and 
deselopinent work calls for negotiated 
contracts in many cases because no 
dofinitisc specifications can be nritten. 
Most negotiated contracts «ill be- eost- 
phis-fixe'd-fee, and contractors arc asked 

down and cost information usually re- 
quested bv the- military dqiartments. 

N.ASA lias a cost analyst at headquar- 
ters but it will sometimes ha\c the sers- 

it has asked the cognizant setsiee to 
administer its contracts in specific 
manufacturers’ plants. Examples of 
this are Navy administration of the 
McDonnell capsule contract and .-Air 
I’otcc administration of the Rocket- 
dync engine contract. Technical .super- 
\-ision remains «-ith NAS.A personnel. 

All important difference in N.ASA’s 
contracting procedures is that in some 
cases, the government must take the 
title to inventions, unlike the practice 
under the ASPRs. NASA's patent regu- 
lations have been published in the h'ed- 
eral Register (Ntay 5, 1959) and ques- 
tions on these should be directed to 



the Assistant General Counsel for Pat- 
ent Matters at NASA lieadquartets in 
Washington, D- C- 
NAS.A recentli- appointed Jacob M. 
Roey, former ch’icf of procurement at 
Army’s W'atertown Arsenal, as its Small 
Business -Adviser and Brackett said the 
agency intends to pursue "an affirma- 
tive small business program," 

iiig N.AS.A ccmtracti sliould’cibtain and 
fill out copies of the Bidder's Mailing 
List .Application (government Standard 
Eonii 129) and file one with each lab- 
oralorv and at headquarters. These 
fomis'arc available at all NASA loca- 
tions- ’niesc plus anv brochures may 
be mailed- Brackett also suggests writ- 
ing for copies of a booklet entitled 
"Selling to NASA." 

Althougli N.AS.A welcomes unsolic- 
ited technical proposals. Brackett points 
out that .such a proposal "may possibly 
be accepted" after technical review, 
"but there is no certainty it will be. If 
it is accepted, a contract will be nego- 
tiated but funds arc limited, and only 
projects that appear to have a direct 
and foreseeable fx.'aring on the NASA 
program lead to procurement.’’ 
Althougli the advent of space flight 


has altered the missions of NASA's re- 
search centers, the following is a list 
of the centers, their genierai area of 
work, and their contracting officets; 

• Langley Research Center, Langlev- 
I’ield, Va. .Acrodv iiamics. Procurement 
officer for suppfies and equipment is 
Sherwood L. Butler and coiitiactiiig of- 
ficer for construction projects is J. 
Cabell Messick. chief of the engineer- 
ing services division. 

• Lewis Research Center, 21000 Brook- 
park Rd., Cleveland 35, Ohio, l-’ucls 
and engines. Procnrcincnt officer for 
supplies and equimiient is E. C. Braig 
and contracting officer for constniction 
is Charles A. Ileniiann. chief of tech- 

• Aincs Research Center, Moffet Field. 
Calif. High speed flight. Procurcnient 
officer is M. E. Bowling. 

• Goddard Space Flight Center. 'Iliis 
new facilitv, to bo a research and dcvel- 
opnicnt laboratory and command con- 
trol center for siitellite flight, will be 
built near Washington, D. C., and 
wilt have a Grccnbelt, Md„ address. 
AA'hile it will not be occupied for some 
time yet, procurement personnel at 
headquarters already arc organized into 
headquarters and space center groups. 
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X-15 Progresses From Model Stage to Glide Flight 


North American X-IS landing, above, and 
in flight (right) appears somewhat slender- 
ized from earlier research configuration, 
below. Aircraft recently made dist free 
flight (AW June IS, p. 29). Model is one 
used in National Aeronautics and Space 
Administration's Langlc; Research Center to 
study stability and control characterisb'cs of 
use of diSerentiaiiy controlled horizontal 
tail for roU control at low speeds. Note 
shadow of Lockheed F-104 efa^ plane in 
landing photo. 












Hypersonic Aircraft Will Face Technical, 


by the Air Force and tlie National Aero- 


Washinglon— Hypersonic aircraft, 

now entering the development stage in 
the U. S., ha\>e two primary and inter- 
related problems— great technical dis- 
agreement over them and soaring costs. 

It is, for example, almost impossible 
to find agreement among hypersonic re- 
search scientists as to the ideal con- 
figuration for a winged orbital aircraft. 
A somewhat greater measure of agree- 
ment can be found among engineers 
faced with the practicat problems of 
planning hardware, such as in the Dyna- 
Soar I program, but the present con- 
flicts of engineering opinion can still 
be compared in many ways to the con- 
fused aerodynamic design situation dur- 
ing World War I and shortly there- 
after. 

The cost of flying at many times the 
speed of sound under present concepts 
is illustrated by the Dyna-Soar I, which 
is scheduled to be the first truly hyper- 
sonic U.S. research aircraft. This boost- 
glide project is being managed jointly 


nautics and Space Administration and is 
a descendant of the North American 
X-IS and the X series of rocket- 
powered research aircraft. 

Dyno-Soar Program 
The Dyna-Soar I flight test program 
is now planned around the traditional 
U.S. aeronautical research policy of 
slowly inching toward the maximum 
performance of research aircraft. Sound- 
ness of this policy of progressing into 
new performance regimes by small in- 
crements has been proven in the past 
since it permits many unexpected 
trouble areas to be identified and coi- 
rceted before they become criticaL 
Two factors in the Dyna-Soar pro- 
gram indicate that it will be much 
longer and much more costly than any 
of the previous research aircraft pro- 
grams. They are; 

• Large speed range that the Dyna-Soar 
is intended to cover. Final goal of the 
Dyna-Soar program is oibitd speed of 
around Mach 24. Actual flight expe- 


rience with manned aircraft today ex- 
tends only slightly above Mach 3 in the 
Bell X-2, and the X-15 is designed to 
little more than double it. Advancing 
from Mach 6 to 24 by small speed in- 
crements in a series of well thought 
out, well planned flights will take time. 
One decision that will speed the ex- 
ploratory flight programs is to have 
three aircraft operating at one time. 
Such a program, planned for the X-15 
and probably for the Dyna-Soar also, 
should reduce time lost for modifica- 
tions, repairs, etc. 

• Dyna-Soar will be rocket boosted from 
the mound which will raise the cost 
pet flight well above that for a research 
aircraft dropped from a high-flying 
plane. The boosters in the Dynasoar 
program will be in the ICBM category 
and, unless some reliable method of re- 
covering them is developed so tliat they 
can be used more than once, the cost 
of several hundred flights will be astron- 
omical. Possible recovery techniques 
alreadv arc being studied under the 
sponsorship of the National .Aeronautics 
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Cost Problems 

and Space Administration (AW June 
1. p. 30). 

An additional source of great cost for 
Che Dyna-Soar program is the materials 
needed for its construction. Steel, 
steel honeycomb, graphite and many 
new materials such as columbium and 
the refractory metals will be used on the 
aircraft, and they are expensive. All of 
these new materials are now in develop, 
nient, and experience is being accumu- 
lated on producing and forming them. 
They hare no large-scale market, how- 
ever, and their predicted costs remain 
very high for years. Air Force estimates 
are that eaeb hand-built copy of tlie 
Dyna-Soar I will exceed $100 mililon. 

These obvious high costs have brought 
a reconsideration of the entire Dyna-Soar 
program. There is considerable opin- 
ion both within the government and in 
industry that a very high cost program 
should be avoided until the last possible 
moment. This could be accomplished 
in part by sticking to research aircraft 
that ate launched from other aircraft 
until Mach 10 or 12 is reached and 



NEW MATERIALS and wing tanks could push X-13 speed to nearly Mach 9. Adding higbei 
performance rocket engines could extend speed to about Macb 13. Lounch from a Macb 3 
bomber could then mak e Mach 17 a possibility. Extending performance of current researob 
aircraft may be most economical method of teaching orbital speed with winged vehicles. 
Artist’s conception above shows the X-13 wing range configuration which would allow 
the rocket to bum several seconds longer and increase the ma xim u m speed. 
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